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1 T PLANT SOURCE AAMS EXECUTIVE SUMMARY
2
3
4 This report presents the results of an aggregate area management study (AAMS) for the
5 T Plant Aggregate Area in the 200 Areas of the U.S. Department of Energy (DOE) Hanford
6 Site in Washington State. This scoping level study provides the basis for initiating Remedial
7 Investigation/Feasibility Study (RI/FS) activities under

- . I Repose Ompnain an iblt cCERCLA) rRsfreCo*r6to n
9 Facility Investigations (RFI) and Corrective Measures Studies (CMS)

10 under RCRA. This report also integrates select RCRA treatment, storage or disposal (TSD)
11 closure activities' with CERCLA and RCRA past practice investigations.
12
13 Through the experience gained to date on developing work plans, closure plans and
14 permit applications at the Hanford Site, the parties to the Hanford Federal Facility Agreement
15 and Consent Order (Tri-Party Agreement) have recognized that all past practice
16 investigations must be managed and implemented under one characterization and remediation
17 strategy, regardless of the regulatory agency lead (as defined in the Tri-Party Agreement).
18 In particular, the parties have identified a need for greater efficiency over the existing RIFS
19 and RFI/CMS investigative approaches, and have determined that, to expedite the ultimate
20 goal of cleanup, much more emphasis needs to be placed on initiating and completing waste
21 site cleanup through interim measures.

-02
23 This streamlined approach is described and justified in The Hanford Federal Facility
24 Agreement and Consent Order Change Package, dated May 16, 1991 (Ecology et al. 1991).
25 To implement this approach, the three parties have developed the Hanford Site Past-Practice
26 Strategy (DOE/RL 19924) for streamlining the past practice remedial action process. This
27 strategy provides new concepts for:
28
29 * Accelerating decision-making by maximizing the use of existing data consistent
30 with data quality objectives 14
31
32 * Undertaking expedited response actions "(and/or interim remedial measures
33 | as appropriate, to either remove threats to human health and welfare and
34 the environment, or to reduce risk by reducing toxicity, mobility, or volume of
35 contaminants.
36
37 The Hanford Site Past-Practice Strategy (DOE/RL 1992) describes the concepts and
38 framework for the RI/MS (or RFI/CMS) process in a manner that has a bias-for-action
39 through optimizing the use of interim remedial actions, culminating with decisions on final
40 remedies on both an operable-unit and aggregate-area scale. The strategy focuses on
41 reaching early decisions to initiate and complete cleanup projects, maximizing the use of
42 existing data, coupled with focused short time-frame investigations, where necessary. As
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1 more data become available on contamination problems and associated risks, the details of
2 the longer term investigations and studies will be better defined.
3
4 The strategy includes three paths for interim decision-making and a final remedy-
5 selection process for the operable unit that incorporates the three paths and integrates sites
6 not addressed in those paths. The three paths for interim decision-making include the
7 epdited rcspznsc action (ERA), interim rcmcdial mcasurA (1PM) .4 iefsand limited
8 field investigation (LF) paths. The strategy requires that aggregate area management study
9 reports (AAMSRs) be prepared to provide an evaluation of existing site data to support initial
10 path decisions. This AAMSR is one of ten reports that will be prepared for each of the ten
11 aggregate areas defined in the 200 Areas.
12
13 The near-term past practice strategy for the 200 Areas provides for ERAs, IRMs, and
14,; LFIs for individual waste management units, waste management unit groups and groundwater
15 plumes, and recommends separate source and groundwater operable units. Initial site-
16' specific recommendations for each of the waste management units within the T Plant
17 Aggregate Area are provided in the report. The goal of this initial focus is to establish
18 whether interm rmdial aniasurcs are justified. Waste management units identified as
10 candidate ERAs in Section 9.0 of the AAMS will be further evaluated following the Site
20 Selection Process for Expedited Response Actions at the Hanford Site (HIG- ?-0290)
21 GUt s
22
23- While these elements may mitigate specific contamination problems through interim
24 actions, the process of final remedy selection must be completed for the operable unit or
25 aggregate area to reach closure. The aggregation of information obtained from the LFIs and
26= interim actions may be sufficient to perform the cumulative risk assessment and to define the
27 final remedy for the operable unit or aggregate area. If the data are not sufficient, additional
28 investigations and studies will be performed to the extent necessary to support final remedy
29- selection. These investigations would be performed within the framework and process
30 defined for RI/PS programs.
31
32 Several integration issues exist that are generic to the overall past practice process for
33 the 200 Areas and include the following:
34
35 Future Work Plan Scope. Although the current practice for implementing RI/FS
36 (RFI/CMS) activities is through operable unit based work plans, individual LFIIRMs
37 may be more efficiently implemented using LFI/IRM-specific work plans.
38
39 Groundwater Operable Units. A general strategy recommended for the 200 Areas is
40 to define separate operable units for groundwater affected by 200 Areas source terms.
41 This requires that groundwater be removed from the scope of existing source operable
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1 units and new groundwater-specific operable units be established. Recommendations
2 for groundwater operable units will be developed in the groundwater AAMSRs.
3
4 Work Plan Prioritization. Although priorities are established in the AAMSR for

5 operable units within the aggregate area, priorities between aggregate areas have yet to

6 be established. The integration of priorities at the 200 Areas level is considered a
7 prerequisite for establishing a schedule for past practice activities in the 200 Area.
8
9 It is intended that these integration issues be resolved following the completion of all

10 ten AAMSRs (Draft A) scheduled for September 1992. Resolution of these issues will be
11 based on a decisions/consensus process among EPA,-eelegy -III In
12 p 0 Eg y ( G, U En viro m *rein A y ( and DOE.
13 Following resolution of these issues a schedule for past practice activities in the 200 Areas
14 will be prepared.
is
16 Background, environmental setting, and known contamination data are provided in
17 Sections 2.0, 3.0, and 4.1. This information provides the basis for development of the

18 preliminary conceptual model in Section 4.2 and for assessing health and environmental

19 concerns in Section 5.0. Preliminary "pplicbl or r n p rs

20 (Section 6.0) and preliminary remedial ction technologies (Section 7.0)
21 are also developed based on this data. Section 8.0, provides a discussion of the DQQsdata

22 q-ebjeeves. Data needs identified in Section 8.0 are based on data gaps determined
23 during the development of the conceptual model, human health and environmental concerns,
24 ARARs, and remedial action technologies. Recommendations in Section 9.0 are developed
25 using all the information provided in the sections which precede it.
26
27 The Hanford Site, operated by the DOE, occupies about 1,450 km2 (560 mi2) of the

28 southeastern part of Washington north of the confluence of the Yakima and Columbia Rivers.

29 The Hanford Site was established in 1943 to produce plutonium for nuclear weapons using

30 production reactors and chemical processing plants. The T Plant Aggregate Area is located

31 within the 200 West Area, near the middle of the Hanford Site. There are seven operable

32 units within the T Plant Aggregate Area. Two of those operable units are associated with the

33 Single-Shell Tank Farms.
34
35 The T Plant Aggregate Area contains w-afiety-of-aste disposal and storage
36 iacmties aMwatM tnanaementiwfl In h Py.I i

37
38 wastes were stored in underground single-shell tanks Low-level wastes such as cooling and
39 condensate water were allowed to infiltrate into the ground through cribs, ditches, and open
40 ponds. Based on construction, purpose, or origin, the T Plant Aggregate Area waste

41 management units fall into one of ten subgroups as follows:
42
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1 * 0 @ 'RPlants, Buildings and Storage Areas
2
3 0 49e Tanks and Vaults
4
5 * 16 Cribs and Drains
6
7 * 2 Reverse Wells
8
9 0 22 Ponds, Ditches and Trenches
10
11 * 6 Septic Tanks and Associated Drain Fields
12
13 0 44-% 'ransfer Facilities, Diversion Boxes and Pipelines
1 -
15 * 1 Basin
167
17, 5 Burial Sites
18
19 * 4O-tUnplanned Releases.
20
21 Detailed descriptions of these waste management units are provided in Section 2.3.
22
23 There are several ongoing programs that affect buildings and waste management units
24 in the T Plant Aggregate Area (Section 2.7). These programs include RCRA, the Hanford
25 Ds g n C Prg a-n-, the Radiation
26- Area Remedial Action (RARA) Program, the Hsnferd-Site-Single-Shell TankCosm
27 Program(SgTCP), and the Defense-Waste Management Program. Seventyene-% ix
281 units (primarily single-shell tanks and associated transfer facilities) fall completely within the
29n-, scope of one of these programs and, therefore, recommendations on these units will be made
30 by the respective programs rather than in this AAMS#. An additional ten-tawaste
31 management units will be partially addressed by an ongoing program in addition to the
32 actions recommended in the T Plant AAMSr.
33
34 Discussions of surface hydrology and geology are provided on a regional, Hanford
35 Site, and aggregate area basis in Section 3.0. The interpretation is based on a limited
36 number of wells and this limitation does not support a detailed delineation of waste
37 management unit specific features. The section also describes the flora and fauna, land use,
38 water use, and human resources of the 200 West Area and vicinity. Groundwater of the 200
39 West Area is described in detail in. a separate gU tGroundwater AAMSR.
40
41 A preliminary site conceptual model is presented in Section 4.0. Section 4.1 presents
42 the chemical and radiological data that are available for the different media types (including
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. 1 surface soil, vadose zone soil, air, surface water and biota) and site-specific data for each
2 waste management unit and unplanned release.
3
4 A preliminary assessment of potential impacts to human health and the environment is
5 presented in Section 4.2. This assessment includes a discussion of release mechanisms,
6 potential transport pathways, and a preliminary conceptual model of human aam
7 exposure based on these pathways. Physical, radiological, and toxicological characteristics
8 of the known and suspected contaminants at the aggregate area are also discussed.
9

10 Health and environmental concerns are presented in Section 5.0. The preliminary
11 qualitative evaluation of potential human health concerns is intended to provide input to the
12 waste management unit recommendation process. The evaluation includes .(1) an
13 identification of contaminants of potential concern for each exposure pathway that is likely to
14 occur within the U-tPlant Aggregate Area, t2) identification of exposure pathways
15 applicable to individual waste management unitq and (3) estimates of relative hazard based
16 on four available indicators of risk; the CERCLA Hazard Ranking System (HRS) and
17 modified HRS (mHRS), surface radiation survey data, and Westinghouse Environmental
18 Protection Group site scoring.
19

r7 20 Potentiy aAAablc trrlvnnt and appropriato rzquircmnts (AoARs) be
21 used in developing and assessing various remedial action alternatives at the T Plant

@22 Aggregate Area are discussed in Section 6.0. Specific potential requirements pertaining to
23 hazardous and radiological waste management, remediation of contaminated soils, surface
24 water protection, and air quality are discussed.
25
26 Preliminary remedial action technologies are presented in Section 7.0. The process
27 includes identification of remedial action objectives (RAOs), determination of general
28 response actions, and identification of specific process options associated with each option
29 type. The process options are screened based on their effectiveness, implementability and
30 cost. The screened process options are combined into alternatives and the alternatives are
31 described.
32
33 Data quality is addressed in Section 8.0. Identification of chemical and radiological
34 constituents associated with the units and their concentrations, with a view to determine the
35 contaminants of concern and their action levels, is a major requirement to execute the
36 Hanford Site Past-Practice Strategy. There was found to be a limited amount of data in this
37 regard. The section provides a summary of data needs identified for each of the waste
38 management units in the T Plant Aggregate Area. The data needs provide the basis for
39 development of detailed data qu|ity zbjcctvza & in subsequent work plans.
40
41 Section 9.0 provides management recommendations for the T Plant Aggregate Area
42 based on the Hanford Site Past-Practice Strategy. Criteria for selecting appropriate Hanford
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Site Past-Practice Strategy paths (ERA, IRM, and final remedy selection) for individual
waste management units and unplanned releases in the T Plant Aggregate Area are developed
in Section 9.1. As a result of the data evaluation process, no waste management unitl were
recommended for an ERA, ne-$ units were recommended for IRMs, 34- units were
recommended for LFIs which could lead to IRM4 and 37-units were recommended for
final Pjremedy selection. A discussion of the data evaluation process is provided in Section
9.2. Table ES-1 provides a summary od Ng MO M

b -the esuls-ofthe data evaluation
assessment of eaelunit.-Table ES-2 provides the decision matrix patterns each unit followed
in reaching the recommendation. Recommendations for redefining operable unit boundaries
and prioritizing operable units for work plan development are provided in Section 9.3. All
recommendations for future characterization needs will be more fully developed and
implemented through work plans. Sections 9.4 and 9.5 provide recommendations for
focused feasibility- ndtrtbittd dnri bIlEtfr4I respectively.
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. Page 1 of 5

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks
Unplanned Release Site Unit

_______________'Tallks and Vd'Alt

241-T-361 Settling Tank 200-TP-4 - X X -

216-T-6 Crib 200-TP-3 - X X - - X RARA - cave-in potential

216-T-7TF Crib and Tile 200-TP-1 - X X - - X RARA - cave-in potential
Field

216-T-8 Crib 200-TP-4 - X X -- - X RARA - cave-in potential

216-T-18 Crib 200-TP-4 -- X X -- -

216-T-19TF Crib and Tile 200-TP-2 -- X X -- - X RARA - cave-in potential
Field

216-T-26 Crib 200-TP-2 - X X - - -

216-T-27 Crib 200-TP-2 - X X - -

216-T-28 Crib 200-TP-2 - X X -- -

216-T-29 Crib 200-TP-4 - X X -- -

216-T-31 French Drain 200-TP-2 - - - X - - Exhumed

216-T-32 Crib 200-TP-1 - X X - - X RARA - cave-in potential

216-T-33 Crib 200-TP-4 - X X - -- -

216-T-34 Crib 200-TP-4 - X X - - -

216-T-35 Crib 200-TP-4 - X X - -

216-T-36 Crib 200-TP-l -- X X - - -
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. Page 2 of 5

Waste Managemuent Unit or Operable ERA IRM LFI RA RI OPS Remarks
Unplanned Release Site Unit

216-W-LWC Crib 200-55-2 - X X X WMP Active - closed by
6/95

R ever'se.Wells________-___

216-T-2 Reverse Well 200-TP-4 -- - -X

216-T-3 Reverse Well 200-TP-4 -- - -.- X -

FoD, itches, andlTrenches ____ ____ __________

216-T-4A Pond 200-TP-3 - - - - X

216-T-4B Pond 200-TP-3 -- - - - X - Active - close by 6/95

216-T-1 Ditch 200-TP-4 -- X X - - - Active - close by 6/95

216-T-4-1D Ditch 200-TP-3 - X X - -

216-T-4-2 Ditch 200-TP-3 - X X -- - X WMP Active - close by
6/95

200-W Powerhouse Pond 200-TP-2 -- - - - X - Active - close by 6/95

216-T-5 Trench 200-TP-1 -- X X -- -

216-T-9 Trench 200-TP-4 - X X

216-T-10 Trench 200-TP-4 - - - - X - Exhumed

216-T-11 Trench 200-TP-4 - -- - - X - Exhumed

216-T-12 Trench 200-TP-3 -- X X - - -

216-T-13 Trench 200-TP-2 -- - - X - Exhumed

216-T-14 Trench 200-TP-3 - X X - - -
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. Page 3 of 5

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks
Unplanned Release Site Unit

216-T-15 Trench 200-TP-3 -- X X -

216-T-16 Trench 200-TP-3 - X X - --

216-T-17 Trench 200-TP-3 - X X - - -

216-T-20 Trench 200-TP-2 -- X X - -

216-T-21 Trench 200-TP-1 - X X - -

216-T-22 Trench 200-TP-1 - X X - -

216-T-23 Trench 200-TP-1 - X X - -

216-T-24 Trench 200-TP-1 - X X - - -

216-T-25 Trench 200-TP-l - X X - - -

2607-WI Septic Tank 200-SS-2 - - - - X - Active

2607-W2 Septic Tank 200-SS-2 - - - - X - Active

2607-W3 Septic Tank 200-TP-4 - - - - X - Active

2607-W4 Septic Tank 200-TP-4 - - - -- X - Active

207-T Retention Basin 200-TP-3 -- X X

Burial Sites,

WHC(TPLANT)/8-31-92/03189T
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. Page 4 of 5

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks

Unplanned Release Site Unit

200-W Powerhouse Ash Pit 200-SS-2 - - - - X - Active

218-W-8 Burial Ground 200-TP-4 - - -- X X RARA cave-in potential

UN-200-W-2 200-TP-4 - - - - X -

UN-200-W-3 200-TP-4 - - - - X -

UN-200-W-4 200-TP-4 - - - -- X -

UN-200-W-8 200-TP-4 - - - - X -

UN-200-W-14 200-TP-2 - - - - X -

UN-200-W-27 200-TP-4 - - - - X

UN-200-W-29 200-TP-2 - - - - X -

UN-200-W-58 200-TP-4 - - - - X -

UN-200-W-63 200-TP-3 -- - - - X - Exhumed/covered

UN-200-W-65 200-TP-4 - - - - X --

UN-200-W-67 200-TP-4 - - - - X -

UN-200-W-73 200-TP-4 - - - - X -

UN-200-W-77 200-TP-4 - - - X -- - Exhumed

UN-200-W-85 200-TP-4 - - - X - - Exhumed

UN-200-W-88 200-SS-2 - - - X - - Exhumed

UN-200-W-98 200-TP-4 - - - - X -
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. Page 5 of 5
Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks

Unplanned Release Site Unit

UN-200-W-99 200-TP-2 - - - - X -

UN-200-W-102 200-TP-4 - - - - X -

UN-200-W-135 200-TP-2 - - - - X --

Notes: ERA- Expediated Response Action
IRM- Interim Remedial Measure
LFI- Limited Field Investigation
OPS- Operational Programs
RA- Risk Assessment
RARA- Radiation Area Remedial Action Program
RI- Remedial Investigation/Feasibility Study
WMP- Waste Management Program
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Tnble ES-2. T Plant Aggregate Area Data Evaluation Decision Matrix. Page 1 of 4

M EVALUAMN Th IRM EVALUA1TON PATI! PAM

Waste "
Management cTO- C-I

Unit . ?t hPa.t . c A.AlbZt cJM...o.' prcs... o M ? t

Ttnksiacnd. s*t.

241-T-361 Settling Tank Y Y N - - -

Cribs sndDrains

216-T-6 Crib Y y y Y Y Y N Y N N - Y

216-T-7TF Crib and Tile Field Y Y y y Y Y N Y Y N - Y

216-T-8 Crib Y Y y Y Y Y N Y Y N - Y

216-T-lSCrib y Y N - - - - - N- N - Y -

216-T-19TF Crib and Tile Field Y Y Y y Y Y N Y Y N - Y -

216-T-26 Crib Y Y N - - - - - Y N - Y -

216-T-27 Crib y Y N - - - - - Y N - Y

216-T-28 Crib y Y N - - - - .. N - Y

219-T-29 Crib Y Y N - - - - - Y"' N -

216-T-31 French Drain N - - - . . - - N - - y

216-T-32Crib Y y Y y Y Y N Y N N - y -

216-T-33Crib y Y N - - - - - Y N - Y -

216-T-34Crib y Y N - - - - - y N - Y -

216-T-35Crib y y N - - - - - y N - y

216-T-36Crib y Y N - - - - - Y N - Y -

216-W-LWC Crib y y y . Y N Y Y N - Y -

0

1'.)

tj
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Table ES-2. T Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 of 4

WM-RAW.UAMtON PAT IM EV$A1.A ONPATM jjATJROEflY

Waste X.

Unit i .y . N Qe. c~met c t _- r' -I At A

Revese Wells -

216-T-2 Reverse Well Y Y NI -1 - - - Y N - N N

216-T-3 Reverse Well Y Y N - i- -- -. Y.N -1N N

-ds, Dcl, And reches

216-T-4A Pond Y Y N - - - - - N - - - N

216-T-4B Pond Y y Y Y N - - - N - - - N

216-T-1 Ditch Y Y Y Y N - - - Y N - Y -

216-T-4-lD Ditch Y Y N - - - - - Nd N - y -

216-T-4-2Ditch Y Y Y Y Y Y N Y Y N - Y -

200-W Powerhouse Pond N - - - - - - - N - - - N

216-T-5Trench Y Y N - - - - - Nw N - Y -

216-T-9Trench Y Y N - - - - - Nd N - Y -

216-T-10Trench N - - - - - - - N - - - N

216-T-11 Trench N - - - - - - - N - - - N

216-T-12Trench Y Y N - - - - - Y N - Y -

216-T-13 Trench N - - - - - - - N - - - N

216-T-14Trench Y Y N - - - - - Y N - Y -

216-T-15Trench Y Y N - - - - - Y N - Y -

216-T-16Trench Y Y N - - - - - Y N - Y -

216-T-17Trench Y Y N - - - - Y N - Y -

WHC(rPLANT)/8-31-92/03189T
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Table ES-2. T Plant Aggregate Area Data Evaluation Decision Matrix. Page 3 of 4

ERA EVALVATOX PAW JPS4 EVALUON PAT PAT !mEDY

Waste -.
Management /0C"

Unit Fwa. P-0. Qu"As Con-.t A,?.t Cn..m. ?rcp ?mty awh .nwt Dm A.m't

216-T-20 Trench Y Y N - - - - - N' N - Y -

216-T-21 Trench Y Y N - - - - - N" N - Y

216-T-22Trench Y Y N - - - - - N N - Y

216-T-23Trench Y Y N - - - - - N N - Y -

216-T-24Trench y Y N - - - - N" N - Y

216-T-25 Trench Y Y N - - - - N" N - Y -

Septi. Tanks ad AscifdDrin rielda

2607-WI Septic Tank N - N

2607-W2 Septic Tank N - - - - - - - N - - N

2607-W3 Septic Tank N - - - N - - N

2607-W4 Septic Tank N - - - N - - - N

207-T Retention Basin Y y Y Y N -- J -J Y N Y

200-W Ash Disposal Basin N - - N - N

200-W Burning Pit N - - N N

200-W Powerhouse Ash Pit N - - N - - - N -_-N

218-W-8 Burial Gmund Y Y V Y Y Y N Y N P d- N

IUnplaind le 17s 7 - : ::

UJN-200-W-2 Y Y N - - - -- N - - - N

WHC(rPLANT)/8-31-92/03189T
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Table ES-2. T Plant Aggregate Area Data Evaluation Decision Matrix.

EA EVALVAWON PATh IRM EVALUADON PATh PATRI M RY
Waste

Management
Unit 76dt Rdnt PhiMayl Qa.iy C-emdck AIiIt mn oT hnityt .q, .a Di. Aq

UN-200-W-3 Y Y N - - - - - N - - - N
UN-200-W-4 Y Y N - - - - - N - - - N

UN-200-W-8 Y Y N - - - - - N - - - N

UN-200-W-14 Y Y N - - - - - N - - - N
UN-200-W-27 Y Y N - - - - - N - - - N

UN-200-W-29 Y Y N - - - - - N - - - N

UN-200-W-58 Y Y N - - - - N - - - N

UN-200-W-63 N - - - - - - - N - - - Y

UN-200-W-65 Y Y N - - - - - Y N - N N

TYN-200-W-67 Y Y N - - - - N - - N

UN-200-W-73 Y Y N - - - - - N - - - N
UN-200-W-77 N - - - - - - - N - - - Y

UN-200-W-85 N - - - - - - - N - - - Y
UN-200-W-88 N - - - - - - - N - - - Y

UN-200-W-98 Y Y N - - - - - Y N - N N

UN-200-W-99 Y Y N - - - - - Y N - N N

UN-200-W-102 Y Y N - - - - - N - - - N

UN-200-W-135 Y Y N - - - - - N - - - N

' Evaluated as high priority unit because of similarities with high priority units.
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ACRONYMS AND ABBREVIATIONS (cont.)

WIPP
WISHA
WPCA
WPPSS

Waste Isolation Pilot Plant
Washington Industrial Safety and Health Act
Washington State Water Pollution Control Act
Washington Public Power Supply System
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2 T1.0 INTRODUCTION
2
3-
4 The U.S. Department of Energy (DOE) Hanford Site in Washington State is organized
5 into numerically designated operational areas including the 100, 200, 300, 400, 600, and
6 1100 Areas (Figure 1-1). The U.S. Environmental Protection Agency (EPA), in November
7 1989, included the 200 Areas of the Hanford Site on the National Priorities List (NPL) under
8 the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of
9 1980. Inclusion on the NPL initiates the Remedial Investigation (RI) and Feasibility Study

10 (FS) process for characterizing the nature and extent of contamination, assessing risks to
11 human health and the environment, and selection of remedial actions.
12
13 This report presents the results of an aggregate area management study (AAMS) for the
14 T Plant Aggregate Area located in the 200 Areas. The study provides the basis for initiating
15 RI/FS under CERCLA or under the Resource Conservation and Recovery Act (RCRA)
16 Facility Investigations (RFJ) and Corrective Measures Studies (CMS). This report also
17 integrates RCRA treatment, storage: or disposal (TSD) closure activities with CERCLA and
18 RCRA past practice investigations.
19
20 This chapter describes the overall AAMS approach for the 200 Areas, defines the

0l21 purpose, objectives and scope of the AAMS, and summarizes the quality assurance (QA)
22 program and contents of the report.
23
24
25 1.1 OVERVIEW
26
27 The 200 Areas, located near the center of the Hanford Site, encompasses the 200 West,
28 Eastq and North Areas which contain reactor fuel processing and waste management
29 facilities.
30
31 Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party
32 Agreement), signed by the Washington State Department of Ecology (Ecology), DOE, and
33 EPA (Ecology et al. 1990), the 200 NPL Site encompasses the 200 Areas and selected
34 portions of the 600 Area. The 200 NPL Site is divided into 8 waste area groups largely
35 corresponding to the major processing plants (e.g., B Plant and T Plant), and a number of
36 isolated operable units located in the surrounding 600 Area. Each waste area group is
37 further subdivided into one or more operable units based on waste disposal information,
38 location, facility type, and other site characteristics. The 200 NPL spite includes a total of
39 44 operable units including 20 in the 200 East Area, 17 in the 200 West Area, 1 in the 200
40 North Area, and 6 isolated operable units. The intent of defining operable units was to
41 group associated waste management units together, so that they could be effectively
42 characterized and remediated under one work plan.
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1 The Tri-Party Agreement also defines approximately 25 RCRA TSD groups within the
2 200 Areas which will be closed or permitted (for operation or postclosure care) in
3 accordance with the Washington State Dangerous Waste Regulations (Wahflto
4 A is vedWAC) 173-303). The TSD facilities are often associated with an
5 operable unit and are required to be addressed concurrently with past-practice activities under
6 the Tri-Party Agreement.
7
8 This AAMS is one of ten studies that will provide the basis for past practice activities
9 for operable units in the 200 Areas. In addition, the AAMS will be collectively used in the
10 initial development of an area-wide groundwater model, and conduct of an initial site-wide
11 risk assessment. Recent changes to the Tri-Party Agreement (Ecology et al. 1991), and the
12 Hanford Site Past-Practice Strategy document (DOE/RL 19924) establish the need and
13 provide the framework for conducting AAMS in the 200 Areas.
14
1 "
16' 1.1.1 Tri-Party Agreement
17
18 The Tri-Party Agreement was developed and signed by representatives from the EPA,
19= Ecology, and DOE in May 1989, and revised in 1990 and 1991. The scope of the agreement
20 covers all CERCLA past practice, RCRA past practice, and RCRA TSD activities on the
2f Hanford Site. The purpose of the Tri-Party Agreement is to ensure that the environmental
22" impacts of past and present activities are investigated and appropriately remediated to protect
23, human health and the environment. To accomplish this, the Tri-Party Agreement provides a
24 framework and schedule for developing, prioritizing, implementing and monitoring
25-" appropriate response actions.
26
27 The 1991 revision to the Tri-Party Agreement requires that an aggregate area approach
28" be implemented in the 200 Areas based on the Hanford Site Past-Practice Strategy (DOERL
29 1992#). This strategy requires the conduct of AAMS which are similar in nature to an RI/FS
30 scoping study. The Tri-Party Agreement change package (Ecology et al. 1991) specifies that
31 10 Aggregate Area Management Study Reports (AAMSR) (major milestone M-27-00) are to
32 be prepared for the 200 Areas. Further definition of aggregate areas and the AAMS
33 approach is provided in Sections 1.2 and 1.3.
34
35
36 1.1.2 Hanford Site Pas4Tractice Strategy
37
38 The Hanford Site Past-Practice Strategy was developed between Ecology, EPA, and
39 DOE to streamline the existing RI/FS and RfI/CMS processes. A primary objective of this
40 strategy is to develop a process to meet the statutory requirements and integrate CERCLA
41 RI/FS and RCRA Past Practice RPI/CMS guidance into a singular process for the Hanford
42 Site that ensures protection of human health and welfare and the environment. The strategy

WHC(TPLANT)\8-31-92\03191A
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1 refines the existing past practice decision-making process as defined in the Tri-Party
2 Agreement. The fundamental principle of the strategy is a bias-for-action by optimizing the
3 use of existing data, integrating past practice with RCRA TSD closure investigations,
4 focusing the RI/FS process, conducting interim remedial actions, and reaching early
5 decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area
6 scale. The ultimate goal is the comprehensive cleanup or closure of all contaminated areas at
7 the Hanford Site at the earliest possible date in the most effective manner.
8
9 The process under this strategy is a continuum of activities whereby the effort is

10 refined based upon knowledge gained as work progresses. Whereas the strategy is intended
11 to streamline investigations and documentation to promote the use of interim actions to
12 accelerate cleanup, it is consistent with RI/FS and RFI/CMS processes. An important
13 element of this strategy is the application of the observational approach, in which
14 characterization data are collected concurrently with cleanup.
15
16 For the 200 Areas the first step in the strategy is the evaluation of existing information
17 presented in AAMSR. Based on this information, decisions are made regarding which
18 strategy path(s) to pursue for further actions in the aggregate area. The strategy includes
19 three paths for interim decision making and a final remedy-selection process that incorporates
20 the three paths and integrates sites not addressed in those paths. As shown on Figure 1-2,
21 the three paths for decision making are the following:

23 * Expedited response action (ERA) path, where an existing or near-term
24 unacceptable health or environmental risk from a site is determined or suspected,
25 and a rapid response is necessary to mitigate the problem
26
27 * Interim remedial measure (IRM) path, where existing data are sufficient to
28 indicate that the site poses a risk through one or more pathways and additional
29 investigations are not needed to screen the likely range of remedial alternatives
30 for interim actions; if a determination is made that an IRM is justified, the
31 process proceeds to select an IRM remedy and a focused biy 2tdy(FF)
32 FS, if needed, to select a remedy
33
34 * Limited field investigation (LFI) path, where minimum site data are needed to
35 support IRM or other decisions, and is-obtained in a less formal manner than
36 that needed to support a final Record of Decision (ROD). Data generated from a
37 LFI may be sufficient to directly support an interim ROD. Regardless of the
38 scope of the LFI, it is a part of the RI process, and not a substitute for it.
39
40 The process of final remedy selection must be completed for the aggregate area to
41 reach closure. The aggregation of information obtained from LPI and interim actions may be
42 sufficient to perform the cumulative risk assessment and to define the final remedy for the
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1 aggregate area or associated operable units. If the data are not sufficient, additional
2 investigations and studies will be performed to the extent necessary to support final remedy
3 selection. These investigations would be performed within the framework and process
4 defined for RI/FS or RFI/CMS programs.
5
6
7 1.2 200 NPL SITE AGGREGATE AREA MANAGEMENT STUDY PROGRAM
8
9 The overall approach and scope of the 200 Areas AAMS program is based on the Tri-
10 Party Agreement and the Hanford Site Past-Practice Strategy.
11
12
13 1.2.1 Overall Approach
14
15 As defined in the 1991 revision to the Tri-Party Agreement, the AAMS program for
16. the 200 Areas consists of conducting a series of ten AAMS for eight source (Figures 1-3%
17 and- 1-4,ad ) and two groundwater aggregate areas delineated in the 200 East, West,
I8 and North Areas. Table 1-1 lists the aggregate areas, the type of study and associated
19, operable units. With the exception of 200-IU-6, isolated operable units associated with the
20 200 NPL site (Figure 1-5) are not included in the AAMS program. Generally, the quantity
21' of existing information associated with isolated operable units is not considered sufficient to
22 require study on an aggregate area basis prior to work plan development. Operable unit 200-
23 IU-6 is addressed as part of the B Plant AAMS because of similarities in waste management
24 units (i.e., ponds).
251
26 The eight source AAMS are designed to evaluate source terms on a plant-wide scale.
27- Source AAMS are conducted for the following aggregate areas (waste area groups) which
28. largely correspond to the major processing plants including the following:
29
36 * U Plant
31
32 Z Plant
33
34 S Plant
35
36 T Plant
37
38 * PUREX
39
40 * B Plant
41
42 * Semi-Works
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1 * 200 North.
2
3 The groundwater beneath the 200 Areas is investigated under two groundwater AAMS
4 on an d 'Area-wide-scale (i.e., 200 West and 200 East Areas). Groundwater
5 aggregate areas were delineated to encompass the geography necessary to define and
6 understand the local hydrologic regime, and the distribution, migration4 and interaction of
7 contaminants emanating from source terms. The groundwater aggregate areas are considered
8 an appropriate scale for developing conceptual and numerical groundwater models.
9

10 The U.S. Department of Energy, Richland Field Office (DOFJRL) functions as the
11 "lead agency" for the 200 AAMS program. Depending on the specific AAMS, EPA and/or
12 Ecology function as the "Lead Regulatory Agency" (Table 1-1). Through periodic (monthly)
13 meetings information is transferred and regulators are informed of the progress of the AAMS
14 such that decisions established under the Hanford Site Past-Practice Strategy (e.g., is an
15 ERA justified?) (Figure 1-2) can be quickly and collectively made between the three parties.
16 These meetings will continually refine the scope of AAMS as new information is evaluated,
17 decisions are made4 and actions taken. Completion milestones for AAMS are defined in
18 Ecology et al. (1991) and duplicated in Table 1-1. All AAMSR are submitted as Secondary
19 Documents which are defined in the Tri-Party Agreement as informational documents.
20

*22 1.2.2 Process Overview
23
24 Each AAMS consists of three steps: (1) the analysis of existing data and formulation
25 of a preliminary conceptual model, (2) identification of data needs and evaluation of remedial
26 technologies, and (3) conduct of limited field characterization activities. Steps 1 and 2 are
27 components of an AAMSR. Step 3 is a parallel effort for which separate reports will be
28 produced.
29
30 The first and primary task of the AAMS investigation process involves the search,
31 compilation, and evaluation of existing data. Information collected for these purposes
32 includes the following:
33
34 * Facility and process descriptions and operational histories for waste sources
35
36 * Waste disposal records defining dates of disposal, waste types, and waste
37 quantities
38
39 * Sampling events of waste effluents and teeffeted-media
40
41 * Site conditions including the site physiography, geology, hydrology, meteorology,
42 ecology, demography, and archaeology
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1 * Environmental monitoring data for affected media including air, surface water,
2 sediment, soil, groundwater, and biota.
3
4 Collectively this information is used to identify contaminants of concern, #determine
5 the scope of future characterization efforts, and to develop a preliminary conceptual model of
6 the aggregate area. Although data collection objectives are similar, the types of information
7 collected depend on whether the study is a source or groundwater AAMS. The data
8 collection step serves to avoid duplication of previous efforts and facilitates a more focused
9 investigation by the identification of data gaps.
10
11 Topical reports referred to as Technical Baseline Reports are initially prepared to
12 summarize facility information. These reports describe individual waste management units
13 and unplanned releases contained in the aggregate area as identified in the Waste Information
14 Data System (WIDS) (WHC 1991a). The reports are based on review of current and
15" historical Hanford Site reports, engineering drawings; and photographs and are supplemented
16 . with site inspections and employee interviews. Information contained in the reports is
17 summarized in the AAMSR. Other topical reports are used as sources of information in the
M AAMSR. These reports are as follows:

19_
20 * T Plant Geologic and Geophysics Data Package
217
22, Z Plant Geologic and Geophysics Data Package
23
240 U Plant Geologic and Geophysics Data Package
25-.1
26 * S Plant Geologic and Geophysics Data Package
27-
28-, * PUREX Geologic and Geophysics Data Package
29
3' 0 B Plant Geologic and Geophysics Data Package
31
32 * 200 NaM Geologic and Geophysics Data Package
33
34 * Semiworks Geologic and Geophysics Data Package
35
36 * Hydrologic Model for the 200 West Groundwater Aggregate Area
37
38 * Hydrologic Model for the 200 East Groundwater Aggregate Area
39
40 * Unconfined Aquifer Hydrologic Test Data Package for the 200 West
41 Groundwater Aggregate Area
42

WHC(TPLANT)\8-31-92\03191A

1-6



DOE/RL-91-61
Draft B

1 * Unconfined Aquifer Hydrologic Test Data Package for the 200 East Groundwater
2 Aggregate Area
3
4 * Confined Aquifer Hydrologic Test Data Package for the 200 Groundwater
5 Aggregate Area Management Studies
6
7 * Groundwater Field Characterization Report
8
9 * 200 West Area Borehole Geophysics Field Characterization

10
11 * 200 East Area Borehole Geophysics Field Characterization
12
13 The general scope of the topical reports related to this AAMSR is described in Section 8.0.
14
15 Information on waste sources, pathways, and receptors is used to develop a preliminary
16 conceptual model of the aggregate area. In the preliminary conceptual model- the release
17 mechanisms and transport pathways are identified. If the conceptual understanding of the
18 site is considered inadequate, limited field characterization activities can be undertaken as
19 part of the study. Field §ar --teri tinsereening-activities occurring in parallel with and as
20 part of the AAMS process include the following:

4 21
2 eExpanded groundwater monitoring programs (non Contract Laboratory Program

23 C at approximately 80 select existing wells to identify contaminants of
24 concern and refine groundwater plume maps

r 25
26 * In situ assaying of gamma-emitting radionuclides at approximately 10 selected
27 existing boreholes per aggregate area to develop radioelement concentration
28 profiles in the vadose zone.
29
30 Wells, boreholes, and analytes are selected based on a review of existing environmental
31 data which will be is undertaken early in the AAMS process. Field characterization results
32 will be presented later in topical reports.
33
34 After the preliminary conceptual model is developed, health and environmental
35 concerns are identified. The purpose of this determination is to provide one basis for
36 determining recommendations and prioritization for subsequent actions at waste management
37 units. Potential applicable or relevant and appropriate requirements (ARARs) and potential
38 remedial technologies are identified. In cases where the existing information is sufficient,
39 the Hanford Site Past-Practice Strategy allows for a focused FS or CMS to be initiated prior
40 to the completion of the study.
41

0 WHC(fPLANT)\8-31-92\03191A

1-7



DOE/RL-91-61
Draft B

1 Data needs are identified by evaluating the sufficiency of existing data and by
2 determining what additional data are necessary to adequately characterize the aggregate area,
3 refine the preliminary conceptual model and potential ARARs, and/or narrow the range of
4 remedial alternatives. Determinations are made regarding the level of uncertainty associated
5 with existing data and the need to verify or supplement the data. If additional data are
6 needed, the intended data uses are identified, data quality objectives (DQO) established,. and
7 data priorities set.
8
9 Each AAMSR results in management recommendations for the aggregate area including
10 the following:
11
12 * The need for ERA, IRM, and LFI or whether to retaif-in the final
13 remedy selection path
14
1-5- Definition and prioritization of operable units

17 * Prioritization of work plan activities
18
19 e Integration of RCRA TSD closure activities
20
21' 0 The conduct of field characterization activities
2Z.
23 e The need for treatability studies7
24
25, * Identification of waste management units addressed entirely under other
26 operational programs(
2T
28. The waste management units recommended for ERA, IRM, or LFI actions are
29 considered higher priority units that require rapid response. Lower priority waste
30 management units will generally follow the conventional process for RI/FS. In spite of this
31 distinction in the priority of sites, RI/PS activities will be conducted for all the waste
32 management units. In the case of the higher priority waste management units, rapid response
33 operations will be followed by conventional RI/FS activities, although these activities may be
34 modified because of knowledge gained through the remediation activities. In the case of the
35 lower priority waste management units, an area-wide RI/S will be prepared which
36 encompasses these sites"ifC.
37
38 Based on the AAMSR, a decision is made on whether the study has provided sufficient
39 information to forego further field investigations and prepare a FS. An RI/FS work plan
40 (which may be limited to LFI activities) will be developed and executed. The background
41 information normally required to support the preparation of a work plan (e.g., site
42 description, conceptual model, DQO, etc.) is developed in the AAMSR. The future work
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1 plans will reference information from the AAMSR. They will also include the rationale for
2 sampling and analysis, will present detailed, unit-specific DQO', and will further develop
3 physical site models as the data allows. In some cases, there may be insufficient data to
4 support any further analysis than is provided in the AAMSR, so an added level of detail in
5 the work plan may not be feasible.
6
7 All ten AAMS are scheduled to be completed by September 1992. This will facilitate a
8 coordinated approach to prioritizing and implementing future past practice activities for the
9 entire 200 Areas.

10
11
12 1.3 PURPOSE, SCOPE, AND OBJECTIVES
13
14 The purpose of conducting an AAMS is to compile and evaluate the existing body of
15 knowledge and conduct limited field characterization work to support the Hanford Site
16 Past-Practice Strategy decision-making process for an aggregate area. The AAMS process is
17 similar in nature to the RIFS scoping process prior to work plan development and is
18 intended to maximize the use of existing data to allow a more limited and focused RI/FS.
19 Deliverables for an AAMS consist of the AAMSR and I4ealth and Aafety, pgtoject

20 mn anagement, and an A |Sg#-i -at-m an agemeznt -plans.

0 22 Specific objectives of the AAMS include the following:
23
24 * Assemble and interpret existing data including operational and environmental data
25
26 * Describe site conditions
27
28 * Conduct limited new site characterization work if data or interpretation
29 uncertainty could be reduced by the work (results from this work may not be
30 available for the AAMSR, but will be included in subsequent topical reports)-
31
32 * Develop a preliminary conceptual model
33
34 * Identify contaminants of concern; and their distribution
35
36 * Identify potential ARARs
37
38 0 Define preliminary remedial action objectives, screen potential remedial
39 technologies, and if possible provide recommendations for focused FS
40
41 * Recommend treatability studies to support the evaluation of remedial action
42 alternatives
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1 * Define data needs, establish general DQOM and set data priorities
2
3 0 Provide recommendations for ERA, IRM, LFI or other actions
4
5 * Redefine and prioritize, as data allow, operable unit boundaries
6
7 * Define and prioritize, as data allow, work plan and other past practice activities
8 with emphasis on supporting early cleanup actions and records of decisions
9
10 * Integrate RCRA TSD closure activities with past practice activities.
11
12 Information on single-shell and double-shell tanks is presented in Sections 2.0 and 4.0
13 fs eA 4 The AAMSR is not intended to address remediation related to the
14 tanks. Nonetheless, the tank information is presented because known and suspected releases
f5 from the tanks may influence the interpretation of contamination data at nearby waste
16 management units. Information on other facilities and buildings is also presented for this
17 same reason. However because these structures are addressed by other programs, the
fI AAMSR does not include recommendations for further action at these structures.
19,
20 Depending on whether an aggregate area is a source or groundwater aggregate area, the
f1' scope of the AAMS will-varies. Source AAMS focus on source terms, and the
22 environmental media of interest include air, biota, surface water, surface soil, and the
23, unsaturated subsurface soil. Accordingly, detailed descriptions of facilities and operational
24 information are provided in the source AAMSR. In contrast, groundwater AAMS focus on
25, the saturated subsurface and on groundwater contamination data. Descriptions of facilities in
26 the groundwater AAMSR are limited to liquid disposal facilities and reference is made to
27 source AAMSR for detailed descriptions. The description of site conditions in source
28! AAMSR concentrate on site physiography, meteorology, surface water hydrology, vadose
22 zone geology, ecology, and demography. Groundwater AAMSR summarize regional
30 geohydrologic conditions and contain detailed information regarding the local geohydrology
31 on an area-wide scale. Correspondingly, other sections of the AAMSR vary depending on
32 the environmental media of concern.
33
34
35 1.4 QUALITY ASSURANCE
36
37 A limited amount of field characterization work is performed in parallel with
38 preparation of the AAMS report. To help ensure that data collected are of sufficient quality
39 to support decisions, a4lW ll-work will be performed in compliance with Qa 4yssrn,
40 DOE Ofder 7 1991), s tinghouse Hanford's existing QA manual
41 I NlI HC-CM-4-2 (WHC 1988a), and with procedures outlined in the
42 QA program plan, WHC-EP-0383 (WHC 1990a) specific to CERCLA RI/FS activities. This
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1 QA program plan describes the various plans, procedures, and instructions that will be used
2 by Westinghouse Hanford to implement the QA requirements. Standard EPA guidance
3 documents such as the USEPAContract Laboratory Program Statement of Work for Organic
4 Analysis (EPA 1988#) will also be followed.
5
6
7 1.5 ORGANIZATION OF REPORT
8
9 In addition to this introduction, the AAMSR consists of the following nine sections and

10 appendices:
11
12 * Section 2.0, Facility, Proces~i and Operational History Descriptions, describes
13 the major facilities, waste management unitsi and unplanned releases within the
14 aggregate area. A chronology of waste disposal activities is established and waste
15 generating processes are summarized.
16
17 * Section 3.0, Site Conditions, describes the physical, environmental, and
18 sociological setting including; geology, hydrology, ecology, meteorology, and
19 demography.
20
21 Section 4.0, Preliminary Conceptual Model, summarizes the conceptual
2 understanding of the aggregate area with respect to types and extent of

23 contamination, exposure pathwaysd and receptors.
24
25 * Section 5.0, Health and Environmental Concerns, identifies chemicals used or
26 disposed within the aggregate area that could be of concern regarding public
27 health and/or the environment and describes and applies the screening process for
28 determining the relative priority of follow-up action at each waste management
29 unit.
30
31 * Section 6.0, Potentially Applicable or Relevant and Appropriate Requirements,
32 identifies federal and state standards, requirements, criteria, or limitations that
33 may be considered relevant to the aggregate area.
34
35 a Section 7.0, Preliminary Remedial Action Technologies, identifies and screens
36 potential remedial technologies and establishes remedial action objectives for
37 environmental media.
38
39 * Section 8.0, Data Quality Objectives, reviews QA criteria on existing data,
40 identifies data gaps or deficiencies, and identifies broad data needs for field
41 characterization and risk assessment. The DQO and data priorities are
42 established.
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1 * Section 9.0, Recommendations, provides guidance for future past practice
2 activities based on the results of the AAMS. Recommendations are provided for
3 ERA at problem sites, IRM, LFI, refining operable unit boundaries, prioritizing
4 work plans, and conducting field investigations and treatability studies.
5
6 * Section 10.0, References, list reports and documents cited in the AAMSR.
7
8 * Appendix A, Supplemental Data, provides supplemental data supporting the
9 AAMSR.
10
11 The following plans are included and will be used to support past practice activities in
12 the aggregate area:
13
14 * Appendix B: Health and Safety Plan
15
16, * Appendix C: Project Management Plan
17

5 Appendix D: Information Management Overviewl
'9-
20 Community relations requirements for the U-Plant Aggregate Area can be found in
21 the Community Relations Plan for the Hanford Federal Facility Agreement and Consent
22- Order (Ecology et al. 1989).
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Hanford Past Practice Rh/FS (RFI/CMS) Process
The process Is defined as a combination of interim cleanup actions (involving concurrent
characterization), field Investigations for final remedy selection where Interim actions are
not clearly Justilied, and feasibility/treatability studies.

Figure 1-2. Hanford Past-Practice Strategy Flow Chart (DOE/RL 1992a).
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Table 1-1. Overall Aggregate Area Management Study (AAMS) Schedule for the 200
NPL Site.

Lead
%perable Regulatory

AAMS Title units AAMS Type Agency M-27-00 Interim Milestones

U Plant 200-UP-1 Source Ecology M-27-02, January 1992
200-UP-2
200-UP-3

Z Plant 200-ZP-1 Source EPA M-27-03, February 1992
200-ZP-2
200-ZP-3

S Plant 200-RO-1 Source Ecology M-27-04, March 1992
200-RO-2
200-RO-3
200-RO-4

T Plant 200-TP-1 Source EPA M-27-05, April 1992
200-TP-2
200-TP-3
200-TP-4
200-TP-5
200-TP-6
200-SS-2

PUREX 200-PO-1 Source Ecology M-27-06, May 1992
200-PO-2
200-PO-3
200-PO-4
200-PO-5
200-PO-6

B Plant 200-BP-1 Source EPA M-27-07, June 1992
200-BP-2
200-BP-3
200-BP-4
200-BP-5
200-BP-6
200-BP-7
200-BP-8
200-BP-9
200-BP-10
200-BP-11
200-IU-6
200-SS-1

Semi-Works 200-SO-1 Source Ecology M-27-08, July 1992

200 North 200-NO-1 Source EPA M-27-09, August 1992

200 West NA Groundwater EPA/Ecology M-27-10, September 1992

200 East NA Groundwater EPA/Ecology M-27-11, September 1992

WHC(TPLANT)\8-31-92\03191A
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1 2.0 FACILITY, PROCESS; AND OPERATIONAL HISTORY DESCRIPTIONS
2
3
4 Section 2.0 of the aggreggtraratz Psnzgemnngcmcnt
5 Study-(AAMS) presents historical data on the T Plant Aggregate Area and detailed physical
6 descriptions of the individual waste management units and unplanned releases. These
7 descriptions include historical data on waste sources and disposal practices, and are based on
8 a review of current and historical Hanford Site reports, engineering drawings, site
9 inspections, and employee interviews. Section 3.0 describes the environmental setting of the

10 waste management units. The waste types and volumes are qualitatively and quantitatively
11 assessed at each sitea a u i Section 4.0. Data from these three sections
12 are used to identify contaminants of concern (Section 5.0), potential applicable or relevant
13 and appropriate requirements (ARARs) (Section 6.0) and current data gaps (Section 8.0).
14
15 This section describes the location of the T Plant Aggregate Area (Section 2.1),
16 summarizes the history of operations (Section 2.2), describes the facilities, buildings and
17 structures of the T Plant Aggregate Area (Section 2.3), and describes T Plant Aggregate

C71 18 Area waste generating processes (Section 2.4). Section 2.5 discusses interactions with other
19 aggregate areas or operable units. Sections 2.6 and 2.7 discuss interactions with
20 Resource Conservation and Recovery Act (RCRA) programs and other Hanford site

1M21 programs.

23
24 2.1 LOCATION
25
26 The Hanford Site, operated by the U.S. Department of Energy (DOE), occupies about
27 1,450 km2 (560 mi2) of the southeastern part of Washington State north of the confluence of
28 the Yaldma and Columbia Rivers (Figure 1-1). The 200 West Area is a controlled area of
29 approximately 8.3 km2 (3.2 mi2) near the middle of the Hanford Site. The 200 West Area is
30 about 8 km (5 mi) from the Columbia River and 11 km (6.8 mi) from the nearest Hanford
31 boundary. There are 48-'/ operable units grouped into four aggregate areas in the 200 West
32 Area (Figure 1-4). The T Plant Aggregate Area (consisting of operable units 200-TP-1, 200-
33 TP-2, 200-TP-3, 200-TP-4, 200-TP-5, 200-TP-6 and 200-SS-2) lies in the northern portion
34 of the 200 West Area (Figure 1-4). The location of the buildings and waste management
35 units are shown on Plate 1. Plate 2 shows the topography of the -||Plant Aggregate Area.
36 The media sampling locations are depicted on Plate 3.
37
38
39 2.2 HISTORY OF OPERATIONS
40
41 The Hanford Site, established in 1943, was originally designed, built, and operated to
42 produce plutonium for nuclear weapons using production reactors and chemical reprocessing

WHC(TPLANT)/8-30-92/03217A

2-1



DOE/RL-91-61
Draft B

1 plants (DOG4iP-988). In March 1943, construction began on three reactor facilities
2 s and three chemical processing facilities 1, After World
3 War II, six more reactors were built RW 1 K dN R Beginning in
4 the 1950s, waste mnagementrenergy research and development, isotope use, and other
5 activities were added to the Hanford operation. In early 1964, a p iena decision was
6 made to begin shut down of the reactors. Eight of the reactors were shut down by 1971.
7 The N Reactor operated throu'h in steam preductionmde from about 1971 to 1980
8 for lti pn;- in weapens r- a
9 and was placed on cold standby status in October 1989. Westinghouse Hanford Company
10 was notified September 20, 1991 that they should cease preservation and proceed with
11 activities leading to a decision on ultimate decommissioning of the reactor. These activities
12 are scoped within an N Reactor shutdown program which is scheduled to be completed in
13 1999.
14
15 Operations in the 200 Areas (West and East) are related mainly to " nuclear fuel
16, separation. Spent nuclear fuel is fuel that has been withdrawn from a nuclear reactor
17 following irradiation. The 200 West Area consists of four main processing areas
17 (Figure 1-4):

20 e S Plant and T Plant, where initial processing to separate uranium and plutonium
i-f from irradiated fuel rods took place
22
23 e U Plant, where uranium recovery operations took place
24
25 * Z Plant, where plutonium finishing operations took place.
26
27 The 200 Areas also contain nonradioactive support facilities, including transportation
28, maintenance buildings, service stations, and coal-fired powerhouses for process steam
29 production, steam transmission lines, raw water treatment plants, water storage tanks,
50' electrical maintenance facilities, and subsurface sewage disposal systems (DGB-1=4988).
31
32 Built in 1944, T Plant was the first chemical separation facility completed at the
33 Hanford Site. The primary goal of T Plant operations was to produce purified plutonium
34 nitrate for use in nuclear weapons. This process was initiated in one of the several Hanford
35 production reactors, where uranium-bearing fuel rods were irradiated to create plutonium.
36 The irradiated rods were then transferred to T Plant, where a bismuth phosphate chemical
37 separation process was used to extract the plutonium product. The 221-T Building, also
38 known as the T Plant or T Canyon Building, housed the.first operational, full-scale, bismuth
39 phosphate plutonium separations facility in the world. This building is one of five Hanford
40 Site "Canyon" buildings, so called because of their large size and the canyon-like appearance
41 of their upper galleries.
42

WHC(rPLANT)/8-30-92/03217A
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1 The bismuth phosphate process performed at T Plant involved dissolving the jacketed
2 fuel rods in nitric acid and conducting multiple purification operations on the resultant
3 aqueous nitrate solution. Chemical separation was achieved by varying the valence states of
4 plutonium (Pt)-from +4 (the reduced state) to +6 (the oxidized, or hexavalent, state); no
5 attempt to recover uranium was made in this process. Sodium nitrite solution was added to a
6 batch of dissolver solution to ensure that the plutonium present had a valence of +4. After
7 adding bismuth nitrate and phosphoric acid to this solution, the resulting precipitate was
8 separated by centrifugation, and the solution was sent to the 24iTtTnk r-Plm -24
9 Tank-Farm-for disposal. The precipitate was washed in the centrifuge and dissolved in

10 strong nitric acid. The valence of the plutonium was then adjusted to +6 by adding a
11 dichromate solution, and the precipitate of bismuth phosphate was again formed. At this
12 stage of the process the precipitate held some of the fission products which were not
13 extracted in the first liquid waste stream, but the plutonium remained in solution. These
14 precipitation cycles were repeated twice.
15
16 The product resulting from this chemical separation process was a dilute plutonium
17 solution. This solution was then transferred to the 224-T Bulk Reduction Building (also
18 known as the "concentration building"), where it was purified using the lanthanum fluoride
19 process and reduced in volume. At this final stage of the process, the original 11250-L (330
20 gal) batch of P-plutonium solution that had entered the 224-T Building was concentrated
21 down to 30 L (8 gal) of purified plutonium nitrate. This concentrated batch was then
22 transferred to the T Building, located in the Z Plant Aggregate Area, for final
23 treatment (Ballinger and Hall 1989). The plutonium product resulting from the sequential
24 processes performed in ud sBildings-221-T, 224-T, and 231C formed the material
25 used to develop the world's first atomic weapon at the Los Alamos Laboratory located in
26 New Mexico.
27
28 The T Plant eemplex presently serves as a
29 decontamination facility for the Hanford Site sOy
30 T'yS l tinhe hn ofth 22 Tuldg 
31d sperform pmrents wth alkl4 metogmpouds. The
32 224 ildinghouse T

36 drm frtiee R n orTR mx waA o hrcerzto n ercesing in a
37 fuueHnodFclt nt at eevn n rcsigFcl
38
39
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1 2.3 FACILrITES, BUILDINGS% AND STRUCTURES
2
3 The T Plant Aggregate Area contains a large variety of waste disposal and storage4 facilities that were associated with T Plant and, to a lesser extent, Z Plant Aggregate Area5 operations. Radiologically contaminated processing wastes were discharged to the soil6 column through cribs, trenches, and other facilities. Wastes which were not normally7 contaminated, but had the potential to contain radionuclides, such as cooling waster and8 condensate water, were allowed to infiltrate into the ground through ponds and open ditches.9 Radiologically contaminated waste types are defined in DOE Order 5820.2(A) (DOE 1988a):10
11 * High-level waste is dkAA' highly radioactive waste material that results from
12 the reprocessing of spent nuclear fuel, including liquid waste produced directly in13 reprocessing and any solid waste derived from the liquid, that contains a14 combination of TRU waste and fission products in concentrations as to require
15 permanent isolation.
i6'
17 * TRU waste is defined as: without regard to source or form, radioactive waste that18 at the end of institutional control periods is contaminated with alpha-emitting19 transuranium radionuclides with half-lives greater than 20 years and concentrations20 greater than 100 nCi/g. Hdf d E
21 MgMN: e2fT Regarding tha t ainilo lnhg ee wa t pent uctlear fuel as23% deined y tis Order ae speificallyto peluf db sths efini daon.
24
2* Low-level waste is deined radioactive waste not classified as high-level waste,Z6. TRU waste, spent nuclear fuel, or.(2% byproduct materials as defined by the-:hiA27 Order. Td

30 4 fl
2% deelp n tfylndn fo h poutiopn of poeror ptoi ,ay b

31
32 

50 "' '33 ~M49 ~ _ ~~~99~~'3 nucleia* rnateil yfeled or d 04d011iv 4 y.extt el tradmhton34 Wn WIr s
35 s .d..rmi.ig th. a b ..h s r C ns.......36 yA di v w . t " dai "
37 trir nded in t sThe38 

M" -&9~0 9
38 nonramtv hxzarduwst mpnt hewtessme vlbesbett

39 Reource C r n d v At;an4he t
40 w y , r thorium fr n y
41 HC L T/39/02 f7

WHC(TPLAN'i)/s8ao..g2/o321 7A

2-4



DOE/RL-91-61
Draft B

1 aum st oa w
2 t " M aeal
3
4 Based on construction, purpose, or origin, the T Plant Aggregate Area waste
5 management units fall into one of 10 subgroups as follows:
6
7 * Plants, Buildings, and Storage Areas (Section 2.3.1)
8
9 * Tanks and Vaults (Section 2.3.2)

10
11 0 Cribs and Drains (Section 2.3.3)
12
13 e Reverse Wells (Section 2.3.4)

o14
15 e Ponds, Ditchesj and Trenches (Section 2.3.5)
16

n 17 * Septic Tanks and Associated Drain Fields (Section 2.3.6)
18
19 0 Transfer Facilities, Diversion Boxes, and Pipelines (Section 2.3.7)
20
*21 0 Basins (Section 2.3.8)

23 * Burial Sites (Section 2.3.9)
24
25 * Unplanned Releases (Section 2.3.10).
26
27 Table 2-1 presents a list of the waste management units within the aggregate area
28 .xc .dign additnae, the ggrcgat. an cntas szvcral unplana
29 eleas-sit he locations of these waste management units are shown on separate figures
30 for each waste management group and .X'Plate 1. Figure 2-1 summarizes the operational
31 history of each of the waste managemehi units (; / 9 . Tables 2-2
32 and 2-3 summarize data available regarding the quantity and types of wastes disposed of to
33 the waste management units. These data have been compiled from the Waste Information
34 Data System (WIDS) inventory sheets (WHC 1991a), the Hanford Inactive Site Survey
35 (HISS) database ( 6 a), and the Tank Farm Surveillance Report (Hanlon 1992).
36 These inventories include all of the contaminants reported in the databases, but do not
37 necessarily include all of the contaminants disposed of at each st" M g
38 ep v y In the following sections, each waste management
39 unit is described within the context of one of the waste management unit types.
40
41

WHC(TPLANT)/8-30-92/03217A
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1 2.3.1 Plants, Buildings, and Storage Areas
2
3 Plants and buildings are not generally identified as past practice waste management
4 units according to the Hanford Federal Facility Agreement and Consent Order (Tri-Party
5 Agreement) and will generally be addressed under the Hanford Surplus Failitics Program
6 Dc m ng dCACsa. The program is responsible for the
7 surveillance, maintenance, and decommissioning of surplus facilities within the
8 Westinghuse Hanford-Environmental Restoration Program. Section 2.7 details the
9 interaction of the Hanford programs. Because several of the T Plant Aggregate Area plants
10 and buildings were the primary generators of waste disposed of within the T Plant Aggregate
11 Area, a description of these is provided in Sections 2.3.1.1 and 2.3.1.2. Some plants and
12 buildings are or contain RCRA treatment, storage, or disposal (TSD) facilities. A
13 description of 'hese ueh-facilities is provided in Section 2.6. The locations of plants,
'K buildings, and storage areas in the aggregate area are shown on Figure 2-2.
15
16 The 221-T Building (T Plant) and the 224-T Building were the primary generators of
17, waste within the aggregate area. These plants, and the buildings associated with them, will
18 be described in the following sections.
19=

20 Other buildings and structures located within the aggregate area are not addressed in
21 this document because they are not thought to have released contaminants and will be closed
22 through a separate decontamination and decommissioning process. These structures include:
23,
24 * 211-T Building (bulk chemical storage area)
2'
2X * 221-TA Building (contains two ventilation supply fans for Building 221-T)
27
28' e 222-T Laboratory Building (originally built as a process analysis laboratory;

currently houses staff from one Health Protection Technologists (HPT)-group and
30 two operations groups)
31
32 0 242-T Building (houses the evaporator works for the T Plant tank farms)
33
34 * 271-T Building (adjacent to the 221-T Building, 271-T is the original bismuih
35 phesphate-office and support facility)
36
37 * 282-W Reservoir Building (powerhouse facility)
38
39 * 283-W Water Filtration Plant Building (powerhouse facility)
40
41 e 284-W BeAAe- leus-(supplies steam to both the 200 West Area4f
42 Ea <toets a 2

WHC(TPLANT)/8-30-92/03217A
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1 0 291-T Building (houses the sand filters and stack for the 221-T Building)
2
3 0 2706-T iiquipmint Dqintamination Buildpm
4 de4.0000.10 dh
5
6 9 2724-W Laundry (used for both radioactively and nonradioactively contaminated
7 laundry; fiTGib-216-W-LWC C jis the dedicated crib for associated wastewater;
8 prior to 1981, wastewater was discharged to the 216-U-14 Ditch)
9

10 ROM MONO~rr
11
12 2.3.1.1 221-T (Canyon) Building. The 221-T Building is the original bismuth phosphate
13 process separation plant built in 1944. This facility was used to chemically extract plutonium
14 contained in irradiated uranium fuel rods discharged from Hanford Site reactors. The first
15 batch of irradiated fuel rods was dissolved in the 221-T Building on December 26, 1944.
16 This building is one of five Hanford "Canyon" buildings and is the central feature and key
17 operational facility of the T Plant Aggregate Area.
18
19 The first "hot" semi-works studies at Hanford were performed in the head-end (Cells A
20 and B) of the 221-T Building from September to December 1944. In this semi-works plant,
21 full scale experiments were performed with irradiated fuel to determine product yields of the
22 bismuth phosphate process. This semi-works plant was placed on standby status in January
23 1945, semi works pfrsonnel were transfcacd to the 321 Building (laat
24 eutsit the T Plat Aggregate Area boundary).-This facility was re-activated in February
25 1945 for experimental work with ammonium silico-fluoride. However, because the latter
26 process step increased product losses, the T Plant semi-works was terminated on March 15,
27 1945.
28
29 The 221-T Building was deactivated in 1956 concurrent with the phase-out of the
30 bismuth phosphate process plants. The T (and B) Plant plutonium separation methodology
31 was replaced by the reduction/oxidation (REDOX) process and, ultimately,
32 plutonium/uranium extraction (PUREX) process methods. The 221-T Building was
33 converted to a decontamination and equipment refurbishment facility in 1957. After
34 removing most of the original process equipment, the 221-T head-end was partially
35 decontaminated and stabilized. Between 1964 and 1990, the 221-T Building head-end housed
36 a series of testing programs, discussed in the following paragraphs.
37
38 In 1964 tests using iodine and radioactive cesium were performed in a new containment
39 vessel fabricated in the 221-T head-end dissolver cells and canyon. This modified facility
40 was also referred to as the Containment Systems Test laility (CSTF) and the T Plant
41 laboratory. Tests using radioactive cobalt were also conducted during this time. The CSTF
42 testing program, managed by Pacific Northwest Laboratory (PNL), was completed in 1969.

WHC(TPLANT)/8-30-92/03217A
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1
2 Between 1976 and 1985, liquid-metal reactor safety tests using nonradioactive sodium,
3 lithium and sodium iodide were conducted by Westinghouse Hanford ompa
4 (Westinghouse Hanford) in the 221-T CSTF. Between 1985 and 1990, light-water reactor
5 tests were conducted in 2-using nonradioactive cesium, manganese, zinc,
6 lithium sulfate, iodine, and hydrogen iodide.
7
8 The 221-T Building is constructed entirely of reinforced concrete; dimensions are
9 266 x 26 x 31 m (875 x 85 x 102 ft). Process equipment is contained in small rooms, called
10 cells, which are arranged in rows in an area spanned by a traveling crane. The cells are
11 topped with -1-.-2-(4-f4+.r (4 f thick concrete blocks which are removable by crane to
12 provide access to the cell beneath. Above the blocks is a space equal in height to the cell
13 depth, which provides headroom for manipulating the process equipment during maintenance
14 operations. Heavy concrete shielding walls enclose this space up to the level of the crane
fB rails giving the appearance of a canyon.
16
17 The 221-T Building currently provides services in radioactive decontamination,
fg reclamation, and decommissioning of process equipment.
19-
20 2.3.1.2 224-T Building. Buildig -4- 14 was originally used to purify
IT' plutonium nitrate using the lanthanum fluoride process. Like 22-Tt2 Tiinthis
22 building was also deactivated in 1956 following phase-out of the bismuth-phosphate plants.
23 Building 224 -T Bt2d remained inactive until the early 1970s, when it was
24 modified to store plutonium scrap in liquid and solid forms.
25
26 This scrap was removed in 1985, when the building was officially designated the
27 Transurac WastU Sterago and Assay Facility(IRUSAF). The TRUSAF operation consists
281 of nondestructive assay and nondestructive examination of newly generated, contact-handled,
29 transuranic (CH-TRU) solid waste. These analyses are used to overview sealed, certified
30' CH-TRU solid waste packages, in order to verify general compliance with the Waste
31 Iselation Pilot Plant-j | W aste A-jcceptance G-iteria requirements.
32
33
34 2.3.2 Tans and Vaults
35
36 Tanks and vaults wero constructed to handle and storc liquid wastcs gcnerated b
37 uranium and plutonium procossing activities. Severl typca of tanks arc present in th
38 aggregate area including catch tanks, settling tanks and stemge tanks. The seven cath tanks
39 in the T Plant Aggregate Area arc gcneraly associatd wi diversion boxs and other
40 transfer unit, and were designed to accept overflows and spills. A singl settling tank,
41 211 T 361, wan used for scaing suspcnded solids in fluid wastes prior to tansfer to cribs.
42 Storage tanks were used to collect and store large quantities of liquid wastes.
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I T1he T Plant Aggregate Arca includes 40 singlo shdl aks(igl hlltns
2 comprmising dimec tankc farms: 241 T, 211 TX and 211 TY. Each tank farm is enelosed
3 witin a chain link fenco and postal with aur-faco cdntamination wann sina bsorvod
4 durfing a site visit in Septombor 1991. The 211 T Tank Farm ocnsists o-f twoelvoe 2,017,0001

5 (53,000gal) nd fur 28,200L (5,000 -al)-urid single shdll tanks containing high leyo
6 mlixci waste (Cramner 1987). These twas arc numbered 211 T 101 through 211 T 112 and
7 -241 T 201 through 211 T 204, as listed in Table 2 4. The 241 TX Tank Farm includos
8 eighteen 2,869,000 L (758,000 gal) burial single shell tanks containing high lovol mixced

9waste, tnuborod 241 TX 101 through 241 TX 118. The 211 TY Tanik Farfm consists of si10 2,869,000 L (7-58,000 gal) buried single shell tanks containing high level mixoed Waste and
11 numnborod 241 TY 101 through 241 TY 106. Figure 2 3 shows the layout of these tank
12 farms, indicating the assumad tank intogrity. Table 2 4 summarizes available informationt fr
13 eadh single shell tank and lists ansociatod waste volurnos. Figuro 2 1 dopiets atpia
14 2,017,000 L= (533,000 gal) tank.
15
16 All of the tanks wiin the 241 T, 241 TX and 241 TY Tank Faimng wil bo addressed

1

18 by the single sholl tak losuro pogrm. The sructuroe and the rolatcd contamination inth18tank farms will bo doscribed in this roeport, but investigation and remediation stategies wil
19 be doferrod to the single shell tank closuro pogam.
20
21 Initorim isoatin and stabilization have boonpfo c ont the tanks to varying-dogroos,

*22 as listed in the individual tank dencriptions. ntimsoaonis the seeling of all accsscs to23 the tank that arc not oquirod for long trm survoillanco. The scaling should povide
24 bafrier against inadvertent additiont of liquid. The adminisrative dsigfation of partiallyI?25 intorim isolated rflects the complotiont of the offort oquirod for intorim isolaion withth

__ 26 oxopio of isoltio of- ris-r an-iigEnurd uping or other methods ot
27 stabilization (lanlon 1992). Interim stabilization is the rmp-sal ofasmcliuds

'M 28 possible troeugh use of a salt well and a jot puimp. A salt well is a slotted iser pipo isorted
29 into tho salgt colic of a tank and into which a pump is placcd. A tank is conidorod ntoin
30 stabikizd if it conans loss than 189,000 L (50,000 gal) of dainable intrstitial liquid and
31 loss than 19,000 L (5,000 gal) of suprnatant liquid. In all ases of intorim abliato,32 interstitial liquids remain with the vlurno and varfy acording to waste vlumo, qui.t:A
33 and other fator.
34
35 Chomiceal vontorios for the singlo shdll tanks ave boen modoltd with the Tacks36 Itadicactivo Compnoints liAC) opurcdo cvloc by Wstinghouse Hanford. This
37 prga cacla- takivntro o 689aiatv cnttot an 30 hmical
38 cosiuns Toetmts a ae n h hstrca rcrds of the quantities of ateria39 initially placed in the tnks frmn nulear f&el prduction and later mdified by tank trnsr
40 and radiaotie dea The TRAC ivntory system is limited, hwovor, in that it quios
41 continuouis input and user support and dtailed koewledgo of hmieal prcosses int ach
42 plant. Consequently, ti difficult to use and is seimofns inoeto.Dopit tes
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1 lmittio s, he RA in ent rie re rez ntthe best c en~ t information ont the. c entst oP
3
4
5 TX and 241 T-Y T-an Fms Th tal prset anetmthfteqaniyo aineie6 and chemical constituents for the major aaytes by tank fr.Acmlt n ~no~7
8
9 -2.3.2.1 241 T 101-Single Shell Tan-k. The 211 T 101 single shell taniks lcated in the10 2 11 T TaFaRpm, which is appoximaely 610 m-(2000) Rt west of the 21 Bidig n
12 D4ecember1944 until 1979 nid rciehefloig ats*isuhpopht ea13 wattbtlphosphate aste, BDOX oating waste, and super-aatcnann otn
14

15 evel-i watdcnaiaINo at, evprao btosad 24 U waqste m 21 E,16 2!41 SX n 4 ans(H 91)
17

rRThis it has a apait of20700L(533,000 gal) and is omposed-of a crbo19. steel l ier ihi a rjfreed nr-ete shell. Th ak slcae ntrl blwgade. with20 approximately .7 m 9f)o vrudn h khsadsed bttom, all oeraig etff of 5.A(7f), and a amte of 22. mF (7 t) Stutue asoiae with th e tnk22 incelude six atie adiation moiomgwls epeauesnos n iquid evelages923 (WHC! 1991a).- The tank is retyprilyneimsoadadofSound itegrity.24
25. A eiew f the shift lgs, intenal .eoaddiln n am oefrdyel26 arudteuitsgettat a spill f an estimatedoueo ,0,0 4000gl27 ccuredsom tie pierto1973. The drto n unttwfterles sukon28: Based n n aoemntrigwlhg evllqi atspenefaed-t 37.2 m (12229 A) benea the1: suffac (WHC 199k).fti-Nasesp

34 waste volume-f
35
36 2.3.2.2 21 T 102. Single Shell Tak. The 21 T-02 single she tank i lcated witi37 the 2 41 T Tank F-rm, whih isapoiaeyR1 200f) west f the 21T uldn38 and diretlynrth o the 41 TYj Tnk Far an 23.d St IRLeet. This inatve was39
40 taRk-- received bi-muth-phsphate eta wase, DXcain atad uentn41 eentaining h gste, evs
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1 exchange waste, and B Plant low level waste from 241 G and 241 T Tank Farms (WIIC
2 4994a).
3
4 Tank 241 T 102 has a capacity of 2,01:7,000 L= (533,000 gal and is composed of a-
5 carben steel linrf within a reinforced concrete shell. The unit is entirely below grade, wit
6 the tank bottom located at 11.3 m (37 ft) below grade and the uppcr surface locate benet
7 2.7 m (9 fi) of oerb~urden. The unit has a dished botom, Eit operating depth of 5.2 m (17
8 if) and a diameter of 22.9 ma (7-5 ft). Structures associated with the tank include sevent active
9 radiation monitoning wells, a tempcrature sensor and a liquid level gage OflIC 199 1a).h

10 tank is interim isolated and of sound integrity.
11
12 11Ifl 1992 iwnctesq that. t-he- tanfk conains 49,200 Lz (13,000 gal) of supematant
13 liquid, and 72,00 L= (19,000 gal) of sludge for a tota waste volume of 121,200 L= (32,000
14

15

r~16 2.3.2.3 241 T 103 Single Shell Tank. The 241 T 103 single shell tank is located within the
17 211 T Tank Farm, which is approximatly 610 m (2,000 if) west of the 221 T building an
18 directly north of the 241 TY Tank Farmi antd 23rd Street. Active from March 1946 to 1974,

- 19 this tank received bismAUth phoesphate metal waste, coating waste, antd supenatfit contann
20 B Plant low level wate -O ion exchange waste, and evaporator bottoms Z fro he 4

C1 and 211 T Tank Farms (V/TIC 1991a). The 211 T 103 Tank was taken out of servie due
022 to at liquid level decrease of 0.76 ecm (0.30 in.). Radiationt readings in accoempanying

23 drywells are atibuted to the 241 T 106 Tank leak. The tank is thought to have questionable
24 integrity and is an assumned leaker (Hlanlon 1992).
25
26 This tank has a capacity of 2,017,000 L (533,000 gal) and is constructed of a car-bon
27 steel linier within a reinforced concrfete shell. The tank is locate entirely below grade, with

"i28 the bottom surfface at 11.3 m (37 if) bew grade antd the per surface overed by 2.7 m"(
29 if) of overburden. Tank 211 T 103 has a diameter of 22.9 mn (7 i), a dished bottom, and
30 an operating depth of 5.2 in (17 if). Associated stfuctures include six actie radiation
31 monitoring wells, a temperature scnser, and a liquid level gage (WIICG 1991e). This tank is
32 interim isolated.
33
34 One unplanned release (UPR 200 W 147) is associated with Tank 241 T 103. While
35 monitoring wells were beng drilled to tack the extent of the 241 T 106 Tank leak,
36 contamination was encountered near the 211 T 103 Tank. Subsequent investigations revealed
37 that a leak resulted from a failed gout seal in a spare entry line. The volume of the leak bas
38 been determined to be about 5,000 L= (1,320 gal). The data show that radioactivity has
39 prefentially moved toward the southeast. The geatest depth to which the quid waste
40 penetmaed is about 25 mn (82 ft) below the ground surtface and is about 37 mn (121.4 i) aboe
41 the waer table (Cramner 1987).
42
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I Hlanlon 1992 indicates that the tank contas 15,100 L (,0 a)o upraatlqb2 an 700L(300 a)older a total waste volume of 102,200 L-(27,000 gal).
3
4 -1-342.4 241 T 104 Single Shell Tank. Tank 241 T 101 is located within the 241 T Tak5 Parm, which is approximately 610 ma (2,000 Af) west of the 221 T Building and directly nort6 .ef the. 2141 TY Tank Farm and 23rd Street.
7
8 Active fromn March 1916 to 19:74, this tank received bismuth phosphate first cycle9 aste. This tank waus removed from seie when it becamne filled with solids (WHC 19 a).10 Hlanlon 1992 inidicates that this tank contains 11,400 L; (3,000 gal) of supeffnatnt liquid*- andj

12
13 Tank 211 T 101 hasacpct f2070 5300gl and is composed of a carboan14 steel liner wiina renore cnrte shell. Te ui senirely eo rd,* ih h t1i5 bottoma lcated at 11.3 mn (37 ftFelwg id nd the uipper sutrace loated beneath 2.7 m (9
1 '6 ft) of ovrburden. The unit has a dished bottoM, an opera ing de t f5 2m(17 ift) and a17 dliameter of 221.9 mn (7-5 fR). Structures associated with the tak include 5 ative radiation18 mntrn wls epeauesnoradalqi leve gae HC 1991a). The tank is19 partially iterim is-lated And of soeunad itegriy.

20
21 :2-3.2.5 241 T 10 SigeSelTn.Te21T15 single shell tnk is lcated withint th-Z241. T Tank Frm, which is apprximtl61rn(,0 )wetfth 221 T buiding-and23 di,.1 .. rho h 21T akFm and 23rd 8tet
24-
24 From 1945 ntil 1971, this tnk reeiv.ed bismnuth phosphate fist ycle and seond26 cycle waste; DLEDOX oating waste, eontaminiation wae Hnford Laboratorypeation2q- wseansprntncotiigBPant wleel waste, bismuth phesphate first-e
28, waste, deonamnatoatadinecag wase f 2 41 BX, 211 S, and 2141 TZ9- Tanks (WAIC l991a). Acoerdinfgp to Tanon I992, the tank ontains 370,900 LZ (98,000 gal)

31
32 This tnkr has a apacit o f 2,017,000 L (533000 gal) and is nsructed of a abon33~ ~ ~ ~ ~~~~~_ ste ie ihnarifr R hel. IThe tank is lcated entirely b ew gade, with34 the bottom sufae at 11.3 mn (37 f) below gade and the upper surace overed by2.7-m(35 ft) of veburden. Tank 241 T 105 has a diameter f 22.9 mn (75 ), a dished bttmf, and36 an perating depth f 5.2 mn (17 f). Assciated srutures inluide three ative diatio

37~~~~~~~~~ moiorn wels a tepear sensor, a: sal wel scen af plum et1, and a qide l38 gage (WUCI 991a). This tanks is interim isolated and f mnditegity.
39
40 a-3.216 241 T 106 ingle Sel Tank. Tnk 241 T 106 is lcated withinthe 241 T Tankl41 Farmn, wc isapoiaeyR1 200i) west f the 221 T Building and direty nort42 of the 4 VT Tnk FFrm n 2rHSret ctv from Jne 194 unil 1973, this taik

WHCrPLAN/sao09nos32l 7A
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1 received bismauth p~hosphate first cycle waste mnd supernatant containing coatinig waste, B-
2 Plant low lve waste, and ion exchane waste froma 241 , 211 T and 211 U Tonic Frms
3 (WHG199a)
4
5 Toni: 241 T 106 has a capacity of 2,017,000 L (-533,000) gal and is composed of a
6 carbon stee liner withiin a reinforced concrete shell. The unit is entirely below grade, wt
7 the tmni bottomn located at 11.3 mn (37 R) below grade mid the upper surface located benet
8 -2.7 m (9 ft) of overburden. The unit has a dished bottom, an operating depth of 5.2 mn (1-7
9 ft) mid a diameter of 22.9 mn (75 At). Stucetures associated with the tank incelude nline active

10 radiation monitoring wells, a temperature wser, a plummet, and a liquid level gage (WECG
11 1991a). Tfhe tank is interim isolated and an assumed leaker.
12
13 Tank 211 T 106 was remoeved from servyice due to unplanned release UPR 200 W 148
14 which is believed to have started ont A-pril 20, 1973 during a routine filling operation. The
15 leak was not detected until June 8, 1973. Upon investigation of the leak, it was determine
16 that the tota loss of fluid to the gr-ound had been 435,300 L= (115,000 gal), contanintg
17 approximately 10,000 Ci ofLiAZs, 14,00 Ci2 ifS,4Ci ofpuoium i~u iso

o1i producets. it is estimated the leak contamainated over 25,000 rn! of soil. The unit was
19 puimped to a minimum heel in Junte 1973 and was frrther pumped down toarsdallyro
20 less thani 15.2 emn (6 in.) in July 1971 (WHCG 1990e).

22 Accordinig to Hrmlon 1992, this tank contains 7,600 L (2,000 gal) of supernatant liquid
23 and 71,900 L (19,000 gal) of sludge, for a total waste volumne of 79,500 L6 ( 21,000 gal).

'> 24
25 2.3.2.7 211 T 107 Single Shdll Tank. The 211 T 107 single shell tank is located witfin the
26 241 T Tank Farm, which is approximnatey 610 fn (2,000 ft) west of the 221 T building and
27 directly north of thc 211 T-Y Tank Farm and 23rd Street. Active froma 1944 or 1945 util
28 April 1976, this tank received the following wastes bismnuth phosphate first cycle waste,
29 tfibut'l phosphate, and supematant containing bismnuth phosphate fist cycle waste, tr-ibutyl

~'30 phosphate waste, ion exchange waste, mid coatinig waste from the 211 C, 2 41 BX, and 21T
31 Tank Farms (5AqC 1991a).
32
33 Tank 241 T 107 has a capacity of 2,017,000 L (533,000 gal) and is constructed of a
34 carfbon steel liner withmin a reinforced concr-ete shell. The tank is located entirely below
35 grade, with the bottomn sufface at 11.3 fn (37 ft) bew grade and the upper suirface oeed
36 by 2.7 m. (9 ftQ of overburden. Tak211 T 107 has a diameter of 22.9 fn (75 A), a dished
37 bottom, and an operating depth of 5.2 m (17 ft). Asseciated structures include three active
38 radiation monitorinig wells, a temper-ature senscr, at salt vell screen, a plummet, and a liquid
39 level4 gage (WflC 199 !a). This tank is patially interim isolated antd an assumed leaker.
40
41 According to Hloiln 1992, the tank contins 31,100 L (9,000 gal) of supernatant liquid
42 and W4,200 L (171,000 gal) of sludge, for a total waste volume of 681,300 L= (180,000 gal).
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1 In December 1991, Tanfk 211 T 107 contained -5 kg moeles of fenfocyanide at a mwcximu~
2 tem1perat9HHof-21-20--992
3
4 2.3.2.8 241 T 108 MigeSelTn.Tn 4 0 is located within thet 241 T Tank5 Fam hc sapoiaey60m(2,000 ft) west of the 221 T Bulildig anddiecdtlynoth
6 of he 211 Ty Tank Fa and 23r Street.
7
8 AciN fro Setme 93 ni94 his tank r.,2.v tiutyl hspae at,9 bimtehmhaees ylewse afodLbrtry oper-ations waste,-and-supernjatyAt10 cnanntibtlpopaeaseBPlant Ilw level watbsuhposht is yl11 wasteP In exchange wate an eprtrbtosfrmte21Tad241 TX TafnkF F'ms
12
13
14 Tank 211 T 108 ha-DaactOf2,1,0 L(3,0 gal) and is composed of aEI5 carbont steel liner withint a einforced concrete shell. The untit is entirely below-gado, withi4,the tank bottoma located a13m (3 t beo grd an tI uIe ufc oae eet
17 27M (9 ft) of veburden The uni has all dise botm anoeainist f . 118' ft) and a diameter of 22.9 m (73 ft). stucure asoiae wihtetnncuesxatv

19 radiation moenitorinjg wells, a paue ensr n liui level~A gag. A centerxrie
20 .. stsaldt emtisalto fasl elpm htetn ed the owf pinift of the
2, di h db tt m( H 99 h . T e a ki nt r mi o ated an d am su m oed leake .

23 This init was emoved fromn sevice ut to questionbeitiywen telqiee24C decreased by 0.76 mn (030 in.). in 1978 stdies were madeF wit -t-e nlusion that -al2k~, drywell ativit is assciated with the. 211 T 0akla.In 1979 additional wells r26 drilled beause ativity int one f the salse rwlscniudt increase. The souce2t' of the inrease wasevaliated it the conclusion tat Tnik 2 41 T 106 elease was a28&, questiontable surce f the tvt nrae(H 90,W O19a.Acrigt h20 December 1991 ank FArm SrvillneRpr Hno 92, h akcnan 6,03ff' (11,000if gal of sldg an no supeatn liquid.
31
32 -2"3-2.9 241 T 109 Singe Shell Tnk. The 21 T 109 single shell tank is lcated within the33 24 akFrwihi prxmtl 10 m 200f)wfte21 ZIT ilig n34 directly nrth of the 241 TY Tak Farm and 23d
35
36 Ac tive omof Deember 1915 untl 1974, this tnk eeivedte elwigwats
38 sueaatcnaiigtiuy hsphate waste, B Plant -lw level waste, bismuth hsphat39 ir-st yle-wate,inechangewaste,and- Pll- weaste from the 21 T and 21 TX Tank
40
41
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1 This tank has a- capact of207, = (533,000 gal) and is contsttd of a carbont
2 steel liner within a rcinforccd concrctcslid-4. The tank is located entircly below grade, wih
3 the bottom surfaco at 11.3 mn (37 Af) bclcw gradz and the upper surf~e eeerd by 2.7 in(9
4 ft) of overburden. Tanke 241 T 109 has a diameter of 2-2.9 ma (75 Rf), a dished bottom, and
5 ant operating depth of 5.2 (17 ft). Associated structures inelude six activ radiation
6 monitoring weclls, a temp-oraturo sensor, a salt woll screen, a plummet, and a liquid le1
7 gage (WIIC 1991a). 'This tanks is interim isolated and ant assumed lcakcr.
8
9 The irtrity of this unit was questioned whoa inorcasing activit was found i

10 drm'dlls. Since 1976, activity in all d-ywdlls has steadily deer-eased (3WC 19904)

12 supornatant liquids.
13

S14 2.3.2.10 241 T-110 Single Shoil Tank. Tank 241 T 110 is located within the 241 TTn
15 Farm, which is approxmatoly 610 mn (2,000 Rf) west of the 221 T Building and direetly nort

"~16 of toe 241 TY TankE Farm and 23rd Street. From Decomber 1944 unftil 19:76, this tank
17 reccived bismuth peha second cycle waste and 224 U Buligwaste. As indicao in18 Table 2 4, this unit has the potential for hydrogcn or other flammable gas generation (WHC-
19 1991a). The highest tempcmturo in this tank in Decomber 1991 was 18 2-(65-2$j,-whielt

r 20 docs noet excood the applicable maxdmum temperatur critoria or sur-vcillancoe frcqucncy 1iffts9
*121 (Hftflleft992).

2

23 Tank 241 T 110 has a capacity of 2,017,000 L= (533,000 gal) and is composed of a
24 cafbon stool liner within a reinfer-eed ccncrcte shell. The unit is entiroly bolew gado,-with
25 the tank bottom iccated at 11.3 ma (37 if) below grade and the upper surfaco located benct

__ 26 2.7 mn (9 fl) of ovor-burden. Tho unit has a dished bottom, an oporating depth of 5.2 mn (17
27 ft) and a diamoitor of 22.9 mn (75 if). Stucturos associatod with the tank includo fivo active

T!28 radiation moenitoring ;wclls, a tmpcmturo sensor, it salt wdll scroon, and a liquid level gg
S29 (WHOG 1991a). The tank is partially intorimn isolated and of sound intogrity.

30
31 Hanlon 1992 indicates that toe tank contains 11,400 L (3,000 gal) of supornatant liuq
32 and 1,423,200 L= (376,000 gal) of sludge, for a tota waste ;'olumof of 1,134,500 L (379,00
33 gl-
34
35 2.3.2.11 241 T-111 Single Shell Tank. The 211 T !I! single shoL4 tank is Iooatc wii
36 the 211 T Tank F&rm, which is appreximately 610 m (2,000 f) west of the 221 T Building
37 and direetly norfth of the 211 TY Tank Farm and 23rd Stcct. Activo froem Octobor 191
38 util Marcht 1974, this tank has ocoived bismuth phsphato scond cyolo waste and 224 U
39 Building wvaste (V/TIC 1991a).
40
41 This tank has a capacity of -2,017,000 L= (533,000 gal) and is consttd of a cabon
42 steel liner within a rinforcod concroto shell. Thoe tank is lcatod cntiroly bolow grade,--with
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1 the bottom suffaceat13m37£bewgrdanthupesufccordby27m(
2
3 an oeaigdpho5.m(1E.Associated structurfes include sire activ radiation4 monlitorngt wlateprtuesnoaSalt Well screen, and a liquid level ag ( i5 199a) This taki prillnermioated aind an assumed leaker.
6
7 TankE 241 T M! a acozda aigqetonbeitgiyatra nxlie

8 li uidl e v l d e r o a e o 0 . 6 c m ( 0 . 0 i .) i 1 9 4 ( II C 1 9 9 1 ). l a n o n 9 9 2 in d ic ate s9 that the tank contains 7600 L (200RAl) Iupaan liian 1,7600L(4600gl
10
11 -
12 2.3-2.12 241 T 1 Ingl hel ak ak21T12i ae ihnte21TTn13 Frwihiaprxmtl61m(2000 t) west of 2 uligaddrcl ot14

recive bimut phsphte ccod ycle waste, PM= waste, deontamination waste, An16 supernatat ontaiigBPln o lvlwst n o exhange waste Rom the 24i1 TTas17 (WHG-N994e$-
18'
19- Tank 241 T 112 a aaiyo ,1,0 (3, a)ad s ompsed of a20 carbonl steel liner- w4it a einfored e concrePte shellI. Th nti nieyblwgae It21 the tank btom lcated at 11. m 3 t eo rd h pper suffaee lcated beeat-h
23, R)and a diamete of2. 7 E) tutre soitd w1ith the tnk inld the active1124 radiationt mnitoring wells, a temprtr sesr n iudlvlgge WIIC 1=9Th).25' ThP tnk is iiefrim islaed and f sound integiy
26

TTAcrigt aln19, hstn otis2,0 (7,000 l fspraatlqi28! and 227,100 L= (60,00 ga)o lde orattlwsevlume f 253,600 L67,00 a).
10-3.4.13 241 T 20SigcSelTn.ak21T 201 is lcated in the 21 T Tan31 Ffm hc sapoiaey60m(,0 t) west fth21TBuligadircyno32 ofthe 241 Y Tnk Fr an 13dSre.Fo 92t 96 h akrcie 2

33
34
35 Th akhsacpct f2320L(5,00 gal) and is mposed f eelie36 wihin conreteshel. Th inner trcture f the unit is 7.6 m (25 ft) ll The unit is37
38 locte une.1 .. (1 1-tif-overurden. The tank has a dished bttm and a diameter ef39 6.1 lm 0 M. Assciated stfuctres iclude ne aie rdain oioin el40 temperature sensor,a salt well sreen a--lqllvlgae(HCl9a)- The tank is41 iteri islated nld, f setund integrity.
42
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1 According to the Deccmbcr 1991 Tank Fafm Survtiilancz Report (Ianlon 1992), tNs
2 tankE contains 3,200 L (1,000 gal) of supematant liquid and 106,000 L-(28,000 gal) c
3 sludge, for a total waste ;'olumc of 109,800 (-29,000 ga)
4
5 2.3.2.14 211 T 202 Single Shell Tank. Tank 211 T 202 is located in the 211 T Tr
6 Penn, wich is approximatoly 610 ma (2,000 Rt) west of the 2 21 T Building and dircoty nort
7 of the 241 TY TZnk ram and 23rd Street. From 1952 until April 1976, tis inaetiv tn
8 rocoived -224 U4 Building waste (WUC! 1991a).
9

10
11 withn a concrot: shell .T4ho inner stmure of the unit is 7.6 mn (25 A) tanl. The unit is
12 compictely below grade, with toe botto.m loca-t-Pd at, 11.3 m. (37 A.) bolow grade and toto
13 located undcr 3.1 mn (11 ft) of ovorburdon. The tank has a dished bottoma and a diameter ot
14 6.1 mn (20 ft). Annociatod structuros incelude a tefmperto iesr at well porcon, anda

~" 15 liquid lcvel gage. No nod-; radiationk monitoring wells ar associated with tak -241 T 202
* ' 16 (WIC 1991a). Tetaftk is inteiim isolated and of seund integrity.

17
'7) 18In tank photographs and surfaco measurements confim liquid level increases from

19 intrusins during toe mid 1970s (WIC 1990e). Hanlon 1992 indicatos tha this tank contains
20 :79,500 L (21,000 gal) of sludge and no suporatan liud.M

1

*22 2.3.2.15 241 T 203 Singlc Slid Tank. The 241 T 203 single shdll tanke is located witi
23 the 241 T Tank Farm, which is approximately 61lm( ,00 t west of the 221 T Building

25 Apdl 1976, this tank rocoived wasto &fo the 2-2414 UBiling (WlqIC 1 991a).
26
27 This tua has a capacity of -208,200 L= (55,000 gal) and is constructed of a carbon stoo

e" 28 liner witin a roinforeed concroto sholl. The tank is located eniroy below grade, with the
29 boftom suffaco at 11.3 m (37 ft) Meow grade and toe upper sufaco covfred by 3.4 mn (114f)

~"30 of ovorburdon. Tank 241 T 111 has a diameter of 6. 1 ma (20 ft), a dished bofttom, and aft
31 inner structur: 7.6 m (25 ft) tall. Associated structuros inceludo on: activo radiation
32 monitoring wdll, a temperature sonsor, a salt well semen, and a liquid evel gage evq4c
33 1991a). This tank is interim isolated and of sound integrity. Accordingto Thln 1992 this
34 tfak conitains 132,500 L= (35,000 gal) of sludgo and no supcrnatant liqud
35
36 2.3.2.16 241 T 204 Single-Shell Tank. Tank 241 T 204 is located in toe -241 T Tn
37 Farm, which is approximatoly 610 mn (2,000 ft) west of toe 221 T Building and dircodlynot
38 of the 211 TY TarJ: Farm and 23rd Street. In 1976, this tank recoived waste ofo the 224
39 U Building; it is currently mnacdy ( wiic 1991)
40
41 The tank has at capacty of22,0 L (55,000 gal) and is composed of a steel lirac
42 within a concroto shell. The inner structuro of toe uit is 7.6 m (25 ft) tal. The unit is
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1 compotelybelow rad;ithAte to located at 11.3 in (37 Rt) below gade and to2 loeatcd under3.1 11E of overburden. The tank. has a dished bottom and a diameter o

13

6
7 ~H !Onlo 1992 indcaton- that this tankcnan14 30 L(3, 0gl)osud e nd o

S8 supefnatAlid.
9
10 2.;3.2.17 241 TX 101Snl hl ui.Te 4 X11snl heltn slctdi
24 to 241 TX Tank12 Buildig- and diecl southes of the 242T2an1~h
13

4
16 wast e, t ty phosphate waste, bs uhp o p aefrtc cl a t E O n at' ffrclonization ion Rhnewse ln ihadlwlvlwse ocmlxdwse

18 P U REX low level L w aste, or a iaahw s e t aln u r l z t o e d nd v ar tor
19 bottomns and deontamin ati s waste , from 241 C, 241 DX, f 211eS , and 4 ev anks (WHO-
TO 499*4-

21
2 2 (This tank has a A23 linler within a inrecnrteselTh tank i locte eeybew grae, withte
2 4 b t o a t1 .7 m 45 f O b e l o w gradd e a nwh o u a ec v r db . 8f i t

2 5 o c r b r d c . T h n i n n e r s t r u c t u r e o f t h e t a n k i n 1 1 . FR ( 3 7 fttih)Tet n a s a d s e

2 8 s t r tr e n c l d f u a c i er d t i n m n i r i n g w e P.ll s , t . e a t r I .s r , a n tw l
?~ crenan a iqid evl gge(V/O 991).Tnk 241 TX is intri islteldl

29 soundte antdnr;
30
31 Although the over blcks fo this tnkAere saled in auary 1982, ntsonsat32 recpiatinviat o241fl t 1 2 iversion Bex, bcamne ident in ctoe r 93 ( H33 4991a). HffAnl 1992 idiates that is tlacont-ain1,90 A500gl)o uentn

35
36 :2-3-218 11 TX 02 Single Sidf Tnc. The 21 TX 102 snge shel ankin octe i

38 Buildinig an d-ietlyx south h 1 YTn am
39
40 From Jnuary150 t 1977, this ank eeived the llwngwases: bismuth41 phosphate ea wate 212 T-vp-tr-se adspraatcntiigRDXhg42 level waste and eaprato bttms m. 41 Xi Tns(H 91).Acrigt
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1 Hanlen 1992, this tank contans 427,700 L (113,000 gal) of salt cake, and no superniatanto
2 sludge.
3
4 Tank 241 TX 102'- has a capact of 2,69,000 L6 (758,000 gal) and is constructed of t
5 carben steel liner within a reinforced concrete shell. The tank is located entirely bolow
6 grade, with toe bottom at 13.7 mn (15 ft) below gradc and the top sufface covered by 2. I
7 (8 ft) of overburden. The inner stucturfe of toe tank is 11.3 mf (37 Rt) high. The tank hasa
8 dished bottom, a diameter of 22.9 mn (7 At), and an operating depth of 7 ma (23 ft).
9 Associated sttures include 6 actie rai-o oioigwells, air f icuaos

10 temperatere sensor, a salt well screen, a salt receiver, and a liquid level gage (WIo 1991an).
11 Tank 241 TX 102 is intefimn isolated and of sound integrity.
12
13 2.3.2.19 241 TX 103 Single Shell Tank. The 211 TX 103 single shell tank is located in
14 toe 241 TX Tank Farm, which is approximatoly 760 at (2,500 Mt souithwest of toe 221 T
15 Building and directly soth o e 24 TY Tank Farm.

~" 16
o 17 Tak 211 T-X 103 was active fom July 1959 until 1980. During tis timne, the tank

18 receivod bismutth phosphato metal waste, 242 T Evaporator waste, andj supematnt. The
19 supernatwnt containod bismuth phosphate metal waste, noneomrplexed waste, tibutyl4

C-- 20 phosphate waste, and partial neutalization feed froma toe 241 TX Tanks (WUCG 1991a).

@22 This tantk has a capacity of 2,869,000 L (758,000 gal) and is constucted of a carbon
23 steel liner within a reinforceed concercto shell. The tank is located entirely bew gradewt
24 the bottomt at 13.7 mn (45 ft) bew grade and toe top suffa&e .verd by--2;4-m-( f
25 overburden. The innier sruture of the tank is 11.3 mn (37 Rt) high. The tank has a dished
26 bottom, a diameter of 22.9 mn (75 Rt), and an opeating depth of 7 m (23 ft). Associated
27 structures include six active radiationt monitoring wells, a temperature sonsor,asltw l

S28 screen, a salt ree,& fr, a pummafet, and a iudlvlgage (WIICG 1991a). Tank 241 TX
.. 29 102 is interim isolae and of sound tgiy

30
31 In 1977, two eplratory drywolls, 51 03 01 and 51 03 11, were diled aqur
32 additional data to evaluate high sintiomoter moasuremaents in Well 51 03 12 at the 15.5 an
33 (51 ft) level (sec 211 TZX 107). Atiity in drywells associated wit the 211 TX 107 leak
34 plume appeaf to havo stablized (1981) with the xzzntken efwe 5, 1 03 whie hasl- low-'~
35 level ativty, apprximatel 100 otis, at toe 18.3 and 21 in (60 and 69 t) levels (WEEI
36 4990e). THanlon 1992 indicates that the tank ontains 594,200 L= (157,000 ga) of sludge On:37
37 ne-supeffatant,
38
39 2.3.2.20 241 TX 104 Single Shel Tank. The 241 TX 1041 single shell tank is lcated in
40 the 211 TX Tank Fm, which is apprximately 760 m (2,500 ft) souhwest of the 221 T
41 Buiding and dietly south of the 241 TY Tnk Farm.
42
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1 Tank 241 TX 104 remained active fromn Novcmbcr 1950 until 197:7. Dugtstimo,2 it rcccivcd bismuth phosphato mota waste, 212 T Evaporator waste, and supornatant waste3 containg REDOX ion cxohangc and high levol waste, PURRX erganic wash waste, bismueth4 phozphatz metal waste, B3 Plant low level waste, and tributyl phesphatc fromn 241 TY and
5
6
7 Thlis tanki- has-a-ol capaliy of ;!2,39,0 L (713 , gal) and is conatructo of a cabo8 steel lincr within a rcinforccd conerctc shell. The tank is lecated cntiy blo grad, wit9 the bottom at 13.7 mn (45 ft) bcbow grade and the top surfaco covorcd by 2.4 mn (8 ft) of10 ovcrburdcn. Tho inncr structure of th tnk is 11.3 m -(37 ft) high. The tank has a dishcd11 boftom, a diameter of 22.9 m (7S fQ, and an oporating depth of 7 mn (23 ft). Associatod12 stnioturcs ineluide seven activ radiationt monitor-ing wdlls, a tcmfpcraturo sensor-, a salt13 ~ ~ ~ 1 rocvr adalqilvlgg:(H1991a). Tank 241 TX 104 is intorimf isolatod and et

1,4- seund4integrit-
15
16' Acodn oIlno 92 ti akcntains 3,800 L6 (1,000 gal) of supcrnatant and17 242,200 L= (64,000 gal) of salt caic, for a total wvaste volume of 246,000 L= (65,0w__ gal).
1919- .. 22 241 TX 105 Single-Shell Tank. The 241 TX 105 single she!! tank is lecatod in20; thc 241 TXTank Form, which is approeximately 760 fn (2,50040t suthwcat of the 221T21 Building and dircotly zouith of the 211 TY Tank Fam.
2f
21. Tank 211 TX 105 was ativ froma March 1951 uintil 1977, during which it occived tho24 followinig wastes: bismuth phosphate-mctnl waste, 242 T Evaporator wasto,ansuontt

2S cotinng DX inchaganhihIylatondPRX rganic waste from 241
26 BX and 241 SX ka alHO 1991a).
27

This fn has a apacity of 2,369,000 L (758,000 gal) and is onstucted of a arbon?9 steel liner- within a infoercod oncroto shell. h aki oao nioybl~ rdwt
30
31 evesburden. The =no stucturop of the tank is 11.3 mn (37 Rt) high. The tnk has a dished32 bottom, a diamotor of 22.9 m 7etada pr-ating depth of:7 m (23 f). Assooiatc33 structurcs inlude six ative diation. monitorin..g ,11ls, a tmpmturc scnsor,arlift
34 circuilators, a salt roccivor, a salt wcll acreen, and a liquid cleggvel 99I).Tn
35 2N1 TX 105 is intrimn isolated and an assumed laker.7
36
37 Tho, unit as lassified as questioniabi: itgrity in 1977 duc to atli 'inef h

39 contains 0,0 L 6i00gl)oeatct and oe sludge or-poatnt
40
41 Tank 211 PC 105 nans ncntaions f organic slts goaor than 3% by wight42 total orgnic .opud (TO.Tc ap turc in this tank is onfitred wkldy becaus
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1 of its potential for reqeao o- f high levIel wafste frof m ncntrolled increases in tcmperatua
2 pressure. The mwdmfuma temperatur eadn in the tak in December 1991 was-38-20-
3 (1019-f)-(IHaBo 1992).
4
5 2.3.2.22 241 TX 106 Sigle Shell Tank. The 211 TX 106 single shell tank is located-in
6 the 241 TX Tank Farm, which is approeximfately 760 m (2,500W .4) sothwest of the 221 T
7 Building and dc u ohe 241 TY Tank Fom.
8
9 Tank 211 TX 106 was active from Juno 1951 to 1977. During this time, the tan

10 received bismutth phosphate mneta waste, tributyl4 phosphate waste, 242 T Evaporator waste,
11 and supernatant. TFhe supefnatant contained REDOX ion exchiange and high level waste,
12 DUREX organic wash waste, bismuth phosphate mneta waste, evaporator bottom; and
13 coating waste from 211 TX Tanks (WHC 1991a). Accordinig to Hanlon 1992, this tn

~, 14 contains 1,714,600 L (453,000 gal) of salt cake and no supernatant or sludge.
15
16 This tank has a capaciy ,300 L. (75,00 gal)an is constructed of a carfbon
17 stol liner within a reinforced concrete shell. The tank is located entirely below grade,-with
18 the bottoma at 13.7 m (45 ft) below grade and the top surface overed b . 8f)o
19 overburden. The ininer stture of the tank is 11.3 fn (3Af) high. The tank has a dished

S20 bottom, a diameter of 22.9 m (75 ft), and an operating depth of 7 m (23 ft). Associated
*21 stueturca include five active radiation monitoring wells, a temper-ature senfsor, airlif

22er..uators, a salt receiver, a salt well aceen, and a liquid level gage (WIIC 1991a). Tn
23 241 TX 106 is intcrim isolated and of seund integrity.,
24

M 25 2.3.2.23 241 TX 107 Single Shell Tank. The 241 TX 107 single shell tank is lcated-in
- 26 the 211 TX Tank Ro, which is approximately 760 ma (2,500 ft) southwest of the 221-T

27 Building and diety south off the 241 TY Tank Form. Actie fromn 1950 to 1977, tank 241-
~M 28 TX 107 reeived bismutth phosphate mneWa waste, 212 T Evaporator waste, and supematn
S29 that contained bismuth phosphate mneta waste and RE-DOX high level waste from 241-TX

30 Tanks (WIIC 1991a).
31
32 This tank bas a capacity of 2,369,000 L= (78,000 gal) and is constucted of a car-bon
33 steel liner wihin at reinforced concrete shell. The tank is lcated entirely below grade,-wth34 the bottom at 13.7 mn (45 R) below gmd-e and th'e top sufa 0 rdby21 8 Qo
35 overburdent. The innier tetre of the tank is 11.3 mn (37 ft) high. The tank has a dishe
36 bottom, a diameter of 22.9 mn (75 ft), and an operating depth of 7 mn (23 ft). Associate
37 structures inlude seven ativ radiaion mnitoring wells, a temperature sensor, an open
38 hole puimp, a salt reeiver, and a liquid level gage (WHCI 199 lat). Tank 211 TX 107 s-
39 interim isolated and an assumed leaker.
40
41 Unp-lane ee UPR 200 N 149 is assciated with this tfnk. it is estimated tha

424
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I Was frt classified as pssily eakin, tetn a updt iiu ee ormv2 an muceh of thei sueautaeil spsile (WC 1 1)
3
4 Bunleon 1992 indicaites that the tank contains700L(,0ga)osueantir

6
7 21.3.2.24 41T10SigeShell T-ank. Th 4 10 igeshl akislctdi
9 9 ~ ~ ~ . Buligadd)cl southws of the 211T2Tnc am
10

I1I Thin an oeated from 1950 to) 1977 to rfee.a -. bsuhhopaemtlwt,12 REDOX high level waste, 242 T Evotr wase, a snd u ptaThe upmaa

13 conltains50,20 (131,000 gOl) ofZtp at cae.a15

16'
17 Thin tnk nacpct f28900L(5,0 a)adi osrce facro18 steel iner ihin a reinforced nrete shell. The tnk is lcated entrely4)ew gade, it19 t

;Q oerwburden. Thie inner tuetWre of th t1-ankj is 11. rn (3I t ih hakhsadse
2122 structures includeI three aie ad to moiorn wells, a teprtr senor sate
23 reeiver, a nat wel sreen, apumt n iudlvlgg WI 9 n.Tn 124 Tzx 108 sH inei2soae n o on itgiy
25
26 t 2.,.;.2 24 Tw 19Sgle Shel Tank. The 241 TX 109 single shell tank is ocated -in

27

28~ Buidin an dretl suh f- te-PPrEE..tl6 211 TY2 To:Fam

30

32 bismu~th-phsphate-fint e was,,Rte And pRatrbtosfo 11T31 n 133 TYTFatWC191)
34

36 WteCl line withi A F37 the bettom at 137m(5fQ eoArd n h o uf
38 vrudf.he

39 xbttorn, a danttr ef 229 (75 f), and an erating tef7m(2ft.socte40 strucetures inlude six atie adiletinemitringwlls, a temper 1;!:!1::ature - 1 ces, a atreevr41 a sfalt ell scree,111h I plumet, ad aliqHi level gge (Wil lD'l. Tank 21 Tx 9 i
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1 interim isolated and of sound integrity. Ianlon 1992 indicatcs that the tank contai
2 1,151,500 L (381,00 gal) of salt cake.
3
4 2.3.2.26 241 TX 110 Shne Shel Tank. The 241 TX 110 single shell tank is located in
5 the 211 TX Tank Farm, which is approximately 760 m (2,500 ft) southwest of the 221 T
6 Building and directly south of the 241 TY Tank Form. Operating from September 1919 t
7 1977, this tantk received bismauth phoesphate first CyCiC waste and 242 T Evaporator waste
8 (WHG4991a)-
9

10 This tank has a capacity- of 2,6,0 LP75800gl andicosrteofaabn
11 steel liner withii at reinforced concrete shell. The tank is located entirely below grade it
12 the bottom at 13.7 mn (45 ft) Meow gaendthe top aufc oee y2.4 m (8 At) ot
13 overburden. The inner stfute of the tank is 11.3 mn (37 ft) high. The tank has a dished
14 bottom, a diameter of 22.9 m (75 ft), and an operating depth of 7 m (23 Rt). Associated
15 stfuctures include six active radiation monitoring wells, air lift circulators, a temperature
16 sensor, a salt receiver, a saRelt ;Jse~sn, and a liquid level gage (/G1991a). Tank 241-
17 TX 110 is interim isolate and an assumed cler.e
18
19 In March 1974 the liquid level in tank 241 TX 110 wAes reportedly 1.3 enfi (0.5 in.)
20 lower than expected. The tank was removed from servie frw observation. Drn h
21 obsefvationt period no further declines in fluid level were obnervcd and dr-ywells showed no-W22 readings above noermal backgrund. The decline in water level was assumed to be associate
23 with loss to the offgas systema (V/HG 1990c). Accor-ding to Ilanlon 1992, Tank 241 Tx 110
24 contains 1,748,700 L (162,000 gal) of salt cake.
25
26 -2.3.2.27 241 TX III Single Shell Tank. The 241 TX !I! single shell tank is located In
27 the 241 TX Tonkc Farm, which is aproximately 760 mn (2,500 ft) southwest of the 221-T

S28 Building and diectly south of the 211 TY Tank Fann. Actve fromn March 1950 to 1977,
29 this tABk received bismut phosphate first cycle waste, 242 T Evaporator waste, and
30 supernatasnt conaiin-tibtylphspat waste from 241 T:X Tanks (V/JIG 1991a).
31
32 This tank has a capacity of 2,859,000 L6 (78,000 gal) and is constucted of a carbon
33 steel liner within a reinforceed concrete shell. The tanke is lcated entirely beow gade, with
34 the bottom a 13.7 m (45 ft) below grade and the top suface over-ed by 2.1 Fa (8 ft) oe
35 overburden. The inner stucture of the taffi is 11.3 m (37 ft) hi1gh.. Th.e t~fhas a dished
36 bottom, a diameter of 22.9 in (75 ft), and an opeating depth of 7 mn (23 ft). Asseciate
37 stues include ive atie adiaion mnitoring wells, air lift irulators, a temfperature
38 sensor, a s96t reeiver, a salt well sreen, and a liquid level gage V/HIG 1991a). Tank 21
39 TX- 111 is interim islated and of sound integrity.
40
41 Iln 1992 indicates that this tank ontains 1,400,500 L= (370,000 gal) of saltck
42 and n slue o sp atnt
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1 3.2.2;8 211 Tx 11cigeSdiTn.Te21T 112 single shell tan-k-is located in
32ul i ga ddi e tys u h o the 241 TY Tankk pa3

4
5 Active from August 1950 until 1971, tak 211 TX 112 received 212-T Evaporaor6 waste bimt hsht istccewse n uematant containing evaporator bottoms7 fo21TXT bdunthttm('fI191)Haon19iniaethat Tank 2418 TX 112 contans 2,455,500 L (619,000 gal of salt cake and no supefmtant r lqi.9
10 This tank has a capacitof26,00L(500 gal) and is constucted of a cabont11 steel liner withi renfreoncrete shel. The tan-k is lcatedtly elw rde wt12

13 eburtin. Rhe inner- tr-ueure of.he -k.is 11.3 m (37 f4)ih1 he~ a adse14
1 6 s r c u r s i c u e s iec t v a d a i n o i t r n w l s Ai l i f t c i c u a t r , fa t e m p e r a t u r e

1 7 s n o a 9 9 1 a ) - T n k 2 117 T 11 is nteim slated and of sund itgry.

19 1.3..49 241 TX 113 Single Shell Tank. The 241 TX 113 single shell tank is lcated int20 the 211 TX Tnk Fam, whch is apprximal 7__ 250f) otws fte 221 Ti Buiiganirclysuth of the 241 TY Tank Frm. -Atie froma Deemfber 1950 uni22 1974, this tnmk eeivd22TEaoao at n ueaatcnann .vpa,23 bottoms frm1TXTnr(WC191.
24
25- TIhis tank has a acty of 2,369,000 L(75,00 gl)nd is nstucted f a arbon26 steel liner wihnarifreonrt4hl.Tetn is lcatedetielyblogad , t2~7

e& verburden. The iner stsvcture f he task is 11.3 m"(7 fi) hih Thfan as ise29 bowgtlFP 
Aseaeo structures inlude three atveaditionl mnitrn elarlf icltr eprtr31 eie-aisitdm

32 isolted nd an _asumed leker.
33
34 Unlne eesU 0 19 s assciated with Tnk 2 41 X 113.-n anuary35 19:71, while lea: testing ae jume scba emlo eesed a vave in a pump pit36 and as he id, A us rdiactive solutionsrye pthog the pit ver-. Theeploeyee37 -37 vas deeontamxnatjd, the. anna was suveyed an hepmpptwa osddonadiatioit38 Occurrenc Reot-1Jnay17) coding to alon 1992, the tnk ntin39 2,297,50 0 (607,000 ) fslwcka d ueaato lde
40
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1 2.3.2.30 211 TX 114 Singlc Shell Tankc. The 211 TX 114 single shell tank is located in
2 the 241 TX Tank Farm, which is approximately 760 in (2S ,50 se authwest of the 221 T
3 Building and directly south of the 241 TY Tunc Farm.
4
5 From April 1951 to 1971, the tank reeived 212 T Evaporator waste and supernatant
6 containing bismuth phosphate fist cycle waste and evaporatr bottoms fromf 241 TX Tanksa.
7 As salt filled this tmnk, it was romovod from servie. Aprotoe electrical imamersion
8 heater was instaled in 1961 and no plans exidst for its- remva 4*c191)
9

10 Tank 241 TX 114 has a capacity of 2,869,000 L (753,000 gal) and is construceted of a
11 carfbon steel liner within a reinforced concr-ete shell. The tak is located-entirely below
12 grade, with the bottom at 13.7 m (45 ift) below grade and the top surffae ee e by24m
13 (8 if) of ovcrburden. The inner structure of the tanak is 11.3 mn (37 ft) high. The tank has a
14 dished botom, a diameter of 22.9 Fn (75 if), and an operating depth of 7 mn (23 if).
15 Associated stfctures include three active radiation monitoring wells, air lift circeulators, -a
16 temperatre sensor, a salt reeiver, a salt well sceen, and liui evlgaes(II 99)

S17 Tank 211 TX 114 is eini isolateda-nd an assumied leaker.
18
19 All the dywells surroeunding this tank have actiity at 13.1 ma (43 if). Well 51 14 04

C 20 displayed an extenisilve pfile hange below the 14.6 mn (48 ift) level in 1977 and 1973 (WhO!
21 1991a). Ilanlon 1992 indicates that 2,025,000 L (535,00 gal) of salt cake, an no sludge ei
22 supernatant, ere ontained in the tank.
23
24 2-3.2.31 211 TX 115 Single Shell Tank. The 211 TX 115 single shell tank is located in
25 the 241 TX Tankl Fam, which is appoximately 760 mn (2,500 if) southwest of the 221 T
26 Building and directl south o e 21 TYTnFam
27

S29 phosphate waste, coating waste, deeentafinatien waste, -Asue tatc igbim h
30 phosphate mnetal waste, deontmffnin watcotn aste, and evaporator bottomas from
31 241 U, 2418, 241 T, and 211 fXlTanks O.110 191).
32
33 Tank 211 TX 115 has a apaity of 2,6,0 L75,00 gal) and is onsruted ofa
34 carbon steel4 liner within a einforceed- cocet hll h tank is lcated entirey below35 grade, with the otM t13.7 ml (15 4r+) below g -d nd the top sudwae ovre by 2. m
36 (8if f vrbulrden. The ininer stucture of the tank is 11.3 ma (37 f) high. The tank hasa
37 dihdbtoadimtro.29m.7 tada praigdpho (23 Rt).

39 salt eeiver, A alt wel sreenH, and liqi lee gae ('11 191) ak24 X11i
40 iterim isolated n;id an assumed leaker.
41
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1 Tank 214 TX 115 was designated a "dormant" Icaker in-Fobruary 1975 bcauo c2 inereasinig radeiatonpoak observod innpb rrls(H 90) hotnisfld3 %with salt eak to a dct f6In 2 fcnann th eeon gao t anis ofillsedi
4 totkfam(ny21TX 112cnanPnr at)(H 91)
5
6 Liquid obscr.'aion wel! (L~ semis vealed an intrtta iudlvl(L)iccn7 in-oxooss of toe catablishod 12.2 em(1.- i.) moos crt.ai ohMy18 n ac
8 1991. An intfusion invostgation is being conduotd for this tank. 8cn r odoo
1 0 c vs e nr s i w c l u A se o fr e t o 9 S o p o 1 9 9 s c n o u h r o o : o o I L L h a d b o e n
10 b ev ds n eto M r h1 9 o o -W a lon 19M2. A ccording to the Tank Farmn
12 2,2,0 6000 a)o atok:. The tank contaisn uoaato ldo13
14 2.3.2.32 241 TX 116 Single Shell Tank. Thc 241 TX 116 single shdll tank is lcated in,l5 the24 1 TX T-ank P~ hc saprxmtl 6 (2,500 A) southwost of toe 221 T16- Buil a TYT
17 -

18~ Tank 241 TX 116-W wa tivo from 1951 to 1969. During tis time, it rccivd
20~ su o n t n o t in n v p r t rb to ms from 2 41 T X T a nla. In O ctob er 1970, 116,10 0

21 f.s m res l22- Radiation onitoring of Drywoll 51 16 11 in 97-5 suggsted tat the tankl was sill laing.23, An addiional atem torm tomi ingfid was9 unsccsfu (WS190,Slno

25,1
26. Tankg 2141 TX 116 has a apaciyof26,00L78,0 gal) and is nstutod fa27 carbon sto4l iner withini A oifaroeooot hl. h ak sloto niol oo

40

2!grad:, ith toe bttom at 13.7m45Obow grad: and toe tpsufac: covred by 2.1 mn2% (8 R) of vrbron ThOinr turp of to :is1.m(3fQig.Totnhaa30 dished bft,-" imofltor f2.A 5fada prtn ct f7m(3i)31 Asociptd stuctr-s inludo br Acil X ra datio moiorn Idls aj oprtr osr32 saltrocivor, asat-wll sron, and liquid ool ggo RA-I l9 a .in 21 T-X 116 is33 interi isolated and an assumod laker.
34
35 WHPAcongtis 9 gal) f salt 2/032c7A
36 wadnospontatorsud
37
38 1.3-.2.33 241 TX 117 Single Shell Tank. Tho 241 X' 111ig:sdltn slotdi39 the 2141 TX Tnik FlM, wih is-poiaoy 6 250ft) nutwst f to -221T40 Ruilding and diret y south of toe 21 T-Y Tn Frm
41
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1 1Oporation of tank 241 TX 117 began in April 1951 and eeased in 19469. DUrigti
2 time, the tank rccived supernatant containing first cycic waste and evaporator bottoms from
3 -241 TX Tanks (WIC 1991a).
4
5 Tank 241 TX 117 has a capacity of 2,869,000 L= (78,000 gal) and is constructed of a
6 carbon stccl liner within a roinforced concrete shell. The tank is located cntirly below
7 grade, with the bottom at 13.7 mn (45 ft) below grade and the top sufe eeee y2.1
8 (8 ft) of ovzrburdcn. The inner stfucture of the tankE is 11.3 ma (37 i) high. The tank has a
9 dished bottom, a diamoiter of 22.9 mn (7 ft), and an operating depth ef 7 mn (23 ft).

10 Associated structurces incelude four active radiation monfitoring wells, a temperaturv zcnzor, a
11 salt roccivor, a salt mlcll sc9 n _adliquid level gages (WIIC 1991a). Tank 241 TX 117 is1
12 intorim isciated and an assumfed Icaker.
13

~" 14 Phoetographs takon of the insido of Tank 211 TX 117 in Novmnbor 1969 show a radial
15 crack in the concrote dome of the tank. In Octobor 1970, 39,100 kg (86,000 lb) oe
16 diatomaccous eafth was added to this tank int an unsucccssful stabilization attomfpt (WJ.IC

tn7 17 1991a, Ilanlon 1992). llanlon 1992 indicatos that this tank contains 2,369,100 L (626,00
18 gal) of salt cal:; and no supemataitt or sludge.
19

C 20 2.3.2.34 241 TX 118 Single Shell Tank. The 241 TX 118 single shell tank is locatedi
21 the 2141 TX Tank Farm, which is approximatoly 760 mn (2,500 if) southwest of tho 221 T
22 Building and dircotly south of tho 211 TY Tank FarmA.
23
24 This tank oporatod f April 1951 to Novomfber 1980. During this timoe, it recoivoed
25 212 T Evaporator feed tank waste, 231 Z and 235 Z Buildings wvastc, caustie solution;

-26 tfibutyl phoesphato waste, dccontamination waste, and supornatant. Thc supeornatant contained
27 tfbuty1 phosphato waste, bismuth phosphato first ey ~ wataporator bottoms,
28 decontamination wastc, partial noeurazation fiei, and coating waste f 241 T, 241 TXK,

~" 29 211 TY, and 211 U Tanks (WIC 1991a).
30
31 Tank 241 TX 118 has a capacity of 2,869,000 L= (758,000 gal) and is constructcd of a-
32 carbon steel liner wIitin a roinforoc eiecrto shoW. The tank is loa' ontiro- b 'low
33 grade, with the bottom at 13.7 mn (45 ft) beow gr-ade and the to surfaco eoverci by 2.1 -m
34 (8 ft) of ovorburdon. The inner sturoif of the tank is 11.3 mn (3:7 ft) high. The tank hasa

36 Associated stuotures incluido seyeft aeemin monitor-ing wolls, a tmaper-aturo sensor,a
37 salt rccivor , a salt woll scroon, a plummet, and liqid levci gages (WHCG 199 !a). Tank21
38 TX 118 is inorimn isolatod and of souind integrity.

4

39

40 Acrigt hno 92 h a:cnan ,1,0 3700gl fsl ao
41 I diin h akcnan rao hn1%b ogto O fogncsls h
422 tmoauoo h aki oioo oiybcuoo t oeta e ccs fhg oo

23(PAT)83.92027
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1 waste from an uncotoldmrn:i cmctr rpcsr.Tz aka.cnandls2 than-1 kg mob o-f-ferrocya;nid: at a maxmu to rtre- he 26 2-8-2ma-ee
3
4
5 -1.3.2.35 241 IT 101 Single ThoUTank. Tank 211TY 101 is located inth: 2 1TYTaffit6 Farm, whiceh is appimty73m(210f)suhctoth22TBulngadirc

77
8
9 Operations began in 1953-at this unit and ocazcd in 197-3. Durng this i:, th: tank

12

13 Hlqdelyc inrcaze xeeodd0.6c(.3in)QVI19a.
14
1Y~ Tank 241- T-Y 101 hasacaaiyf2,6,0L(7,00glanisarostl

17 Thc tanik has a dished bttom and is oeedb1.m(62f o -. rbrdn T4--(40hg-

2f~R assume thekor

22,
23 Ilbn 1992 indiatos that this tank (3nta1ns1116,60 1 (118,000j~j ga) fsldo.I24C Docerqf 1991, the tnkt containted gmb ffroynda aiu oprtr25,
26
27- 2-3.2.36 241 T10 in! helU Tnc. T&a 21 TY 102 is lcated in the 241 T-Y28, Farmf, wich is prxmtl 3 210f)suheto h 2 uligaddrol

3e" containing B plant lw 1oyc wAst, RLDOX hig 953o wte 9, tisB oankreic as aso
31 REDOX ion ohan:- sc, n vaoao otm fo 4 Xad24 Ytns(H32 4994a.
33
3 45a k2 1T 0 a a a c t f 2 8 9 0 0L( 5 , 0 g a l) a n d i s a r fb o n s t o o
36 Th t nk has a dished bettm and is vred by-.-9 m (6.25ft) f vrburdon. Tho37 oportn :,hRs7m 2 ft and the diametr2. (5f) zooac tutuo nld38 fvao . radiation
39 levl gag:T)/-3-9/31AT
40an

4 2 6 2 0 2 1 1 a d r l e i n M y1 7 t ot st h v a i i yo u s n r s i t i tm e u r m t s s

WHCCPLANq'r/s-309 2/03217A
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1 method of leak deteetion by injocting a Wsalatien 0NN) and monitoring formation
2 responsc (WIIC 1991a). In Januarfy 1989 the actiity in the AdeH inorceaned from
3 approximately 70 ct's at a depth of 12.2 fn (40 ft) to about 160 c~s, and then stabilkod
4 EsHG 1991a).
5
6 Hanlen 1992 inidicates that the tank ccntas 242,200 L (64,000 gal) of salt cake, wt
7 He Aludgc Of 3upcrnatant.
8
9 2.3.2.37 241 TY 103 Single Shell Tank. Tank 211 TY' 103 is leecatdL the 2141 TY T&a

10 Fanm, whicht is apprimately 730 ma (2,100 ft) secubwest of the 221 T Building and dirol
11 nort of toe 241 TX Tank Farm.
12
13 Operations began at Tank 211 TY 103 in July 1953 and coased in 19:73. During this

S14 time, thetanl-r'---%od bismth phosphate first cyclo waste, tibut)1 phosphate waste, and
15 supeomateAt. The supernatant conti~ned bismuth phosphate first eyclo waste,tnfbuty

~" 16 phosphate waste, PUREX or vno sh waste, RIEDOX ion oxchanc waste, coating wast,-
o 17 ovaporator bottoim, and deotamaio mate frm2113X, 211 T, 211 TX, 211 T-Y,an18

19
r" 20 Tank 241 T-Y 103 has a capacity- of 2,869,000 L (7-58,000 gal) and is carbon stooel

21 lndwiha FeinforAd concreto shll dome, and base. The linoer is 7.3 ma (21 ft) high.
* 22 lIne, taths a dished bottoma and is covorod by 1.9 ma (6.25 At) of oor-bur-don. The

23 oporating depth is 7 mn (23 f" and to dirotor 22.9 fn M5 A). Associated sftrcs includ
24 three acth-o r-adiatio moioin d, a temperature sensor, a seAt wdll aorcon with jot
25 pump, a plummet, an iudlvlgago EMIG 1991Ia). Tak 211 T-Y 103 is intorim

-. 26 ipolated ad an assumed icakor.
27

N 28 In r'cbfuar-y 1976, ovorffow of toe 241 TX 15-5 Diversion. Box catch tank flowed back
a 29 into Tank 211 TY 103, dopositing 3.3 cma (1.3 in.) of sludge waste. Based on the liquid

30 lovol doc se, aproximatzly 11,400 L= (3,000 gal) were stimated to havec leaked from t
31 tank, with an activity of 70C A~ Hno 92.Dyol hwdasgiiatiocs
32 that wan aRibutablo to this flooding event (UPR 200 WN 150). 4To unit was romoved from
33 ser.'ie in October 1973 beeause two drywells, 52 03 06 and 52 03 03, had shown radiation

3

35
36 Hanlon 1992 indicates that toe tank contains 613,200 L= (162,000 gal) of sludge. "

37

38 tomortuo f2 C 69 -2FYIffleft4992)-
39
40 2-3.2.38 241 TY 104 Single Shell Tank. T-mk 211 TY 101 is lcated in toe 211 T-Y Tan

21

42 north of the 211 TX Tank Farm.

WHC(rPLANp)/s.3o.92/o3217A
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34u c a a tc o t i c E O i on ex c h A a n g c, wa ste,P U R E -X org a ni c w a sh w s c i m t4 q h c A t fI r s y c i c w a t o tr b t lp h c s p ha t w a * , a n d d c c on ta m in pti on -w a s t o f m 2 4 1-
5 Tad 21 TY ak1rm0 WIC19)
78a k 2 1 T 0 a a a c t f 2 8 9 0 0 L ( 5 , 0 g a l) a n d i s c a r -b on s t c c l

9 +&tenk-has a dished bztcm and is ccvr3 byt 1.9 m 624f)o cbrdn h

13 ...Jer 6 g . . lI 2 9 . T a k 41 T Y 1 0 1 i i t cri m isolatc a n dF a nt asau m ced
14

g'PIlBX ganic wash waste, biauth h] ht Refirst cy wastutlhohacwt,

20 1 l!I11 pu np c a s l a c ll anu IpJ Ffor f r e th s hn an nz th les (Cr m c1 9 7)

21'
23~

26 k9m92)tur of2

28- 2-3.2.39 41 fl 0ingle Shel Tak.- Tnk 21 Y- 105 is lecated in the 21 TY Takj29 Farm, wdth is aprxnay70m(,00 ) uthwzst of thet 221 T- uilding and dietl30 nrt~h f thoP 24 TX Takr .Atvofoaury15-niISpcbr160 
hstn

32
33 Tan 21 T-Y 0ohsp aaiyo ,6,0 7800gl n acro t
35 Th tank has a dished bttm and is vcrd by19 6.5ft) F ovcburcn Th

39 leeke-
40
41 Unplanned relas UPR 200 W 152 ig aszozitcd i thi tak. In 1960 ibuttf42 phosphat was-rleasd. Basci on th-iudlcc cra4 ntctnk h cl i-aiae

WHCcrPLAxJIs..ao.. 92/03217A
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1 at 132,500 L (35,000 gal) with an- atiity of 4,000 iPI Ln1002).-Two
2 drywvcll arc aaaociated with this unit. The r-adioactivity in both drywclls may be the resl
3 of intcrstitiol liquid leakage 0;4!G 199 !a). Illnlont 1992 indicatcs that the tank contains
4 874,300 L (231,000-gal)-of-sludgo.
5
6 2.3.2.40 241 TV 106 Sing!e Shell Tank. Tank 241 TY 106 is located in the 241 TYTn
7 Farmf, which is approximatcly730 mn (2,100 At) soutliwest of the 221 T Building and drcr
8 northi of the 241 TX Ti:k Farm. OAtin 4ana this unit in Ju-nop 1953 and ecased if
9 1959. During this tim:e, the tank feei.e 4 rbutyl phosphate waste (WHCI l991a).

10
11 Tanik 241 TY 10 h4 .as a capac-i of 2,869,000 L (758,000) gal and is carbon stccel
12 lined, with a reinfocdcnrt shell in, and base..Tolnri . 2 t ih
13 The tank has a dished bottom and is covered by 1.9 mn (6.25 ft) of ovcr-burdcn. The14 operating depth is 7 m (23 "1~ and the & imLc is229 75 t.Ascatdsc

1915 inelude five aetivo radiation moenitoring wols a tcpmIr Iesr anI iudlvlgg
N- 16 (WUC! 1991a). Tank 211 TY 106 is interim isolated and an assumed Icaker.

17
rT) is Duo to unplanned relcase UPR 200 WA 153, Tank 241 TY 106 was removed from

19 nerd::. The release was diseoverod when roeutinte surfveillancc of radiation dryfwell
20 indicated at change of profile in Dr1 'wdi 52 06 05 (which now appeoxs to hav: stabiized).
2~1 Tewaste involved was identified as trbutyl phosphate containg 2,000 Ci of Is-The-

22 hea volume is estimated at 75,700 L (20,000 gal) bascd ont the liquid icyol decrcase inth
23 tank (Hanlon 1992). The tank was stabilized with diatoinaceous carthi in 1969 (Cram:.
24
25
26 The Dccembcr 1991 Tank Farm Surfveillanec Report (Hlanlon 1992) indicates that Tn
27 241 T-Y 106 contains 64,300 L= (17,000 gal) of sludge.
28
29
30
31
32

34
35 &t
36

27

38

39

40 2 . ak adVut

0

31

32 TrPANsan autsee o8tu 3 eHa9rdS etoan0 ad treq d7a
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1 conamnatead are dicse 'in Secio 26Ti1he ~rieitns u eadesd2
3
4

6 ggegaftarea maaeetstd eon A S) eea n ormto elated tiie ink

10 cirae ta so awpr tet hs eoticldn ouc ecipt~io tk in e

111 mg.

13

~M

14 Site ftefit igel tngwsedmaigminri i t n TPantAegt
ankFar~an suar cotie ihth 4-T akFaTe2 TTn Farm ~ctn < i7josteMnsygwet fteCm Anue ad2rdSre itreo h 241-TYr TankA

58 jr WEs Mog daot15 m(0 t ot f2 1 lakFr n 2 m(0 t et

Camden Av n_ h 4 X T n ar sctd a ot9 (0 t ot f2 i T23 ft -n dkyd

210

2

2 4 &e n ras s e jo s26
29 s .23 K k eA MR ". dg

32
MOOp

36 andtsides~9 $ftevse, h ak r al ngr udwia e4st 6 ft) o at
37 coe b o~vethetnkdm
38
4 2

WHC(TPLANT)/-30-92/032 17 A

2-32



DOE/RL-91-61
Draft B

1 a.Mmm T"aurntwseoue nd rin6 wasm vWpWoI mes fr eah*akae itd ij2
3
4 Sin esuelan tacto a4 di tonaeto bet S o snlsheIlanmk
5

ngi tb t io n r teria f Os

10
13

8 i te an cotansles tan1900 L(5, $u)petferlantadaen ha 8900

12 efonrqurdt mnmt n__e diinofiud noata.Pr~l mr
13 soadisa disraved ina nreetngthec compeI n of th phna e~

*r14 A F 44
15 stastAitxao eben
17
18 IN ta1k1 a14 -N 'aea " Wo .d" or a5a a ekr, a
19 'itdi al .A "sud Nn n ner t lsifican frawa1sorg tanforc

r 20 wihurelac dtaind&at folits of biui ahttribte to a bea 4 wftegritAnM I_

23
24 A__ sigesel uk aeean~ )nciv hveftreevefat lsce at lea~isth1

Qa - 'Ifi+~~ , i I I~ u
1' 9 ONamdn
30*

36 mntrne at apin oesnlnsntn photofrphy fitran ging~&r9 yingfl

3

382 .. 24 F241-S2-36 Setlin g t STan.T isinmactiv R ot an sloated9 at21.d (7s00 S t)
34 sthesto Sthe 221-Tr Buprisdiged mohy n th aeSorg n S n
341akDteto CiMrf isrvsda eeed. Gner s inl-hl akifrainfud

36 hes tw dcumntsandot e u is ise in __e d5tan

27 3H0PAT/-3-2027
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1 d drrudcnaiaio ann in sorv duiIast isti etme2
3

4 hedae lit~he24-1 'tti an e an k i ratincu do ~d hctainted opeatm 97The 241-T-361 Settling Tank received radioactive6 contamatd liquid from T-PkA4Ht Thj Id processesanffef
T-7r ,and-13-no; eiated-to -hold ASo eray19,tetn a rpoted Ato *8 Pai 105,980 L (28,000 gal) of sludge containing approximatel kg (4.4 Ib) of

9 plutonium (15,500 Ci beta/gamma). This unit was isolated in 1985 (Cramer 1987).10 
** W1 uplaniadreleasesaerpre&o'h n11

12 2.3.2.42 244-TX Receiver Tank. This active doublecontained receiver tank receives waste13 from theTFwm, TX Farm TY Frm and Z-Pan t T14 
4

1 pemited a anactie RRA TD uit.In September 1991, this tank contained 98,480 L
17 (26,019 gal) of waste (Hanlon 1992). No information was found to indicate that this tank18" has released any waste to soil.
12a

20.

2T esaue ank (Tn T v TKQXR-, 4I T 23

32C

2 edm t < trnfeVn itrm tr g w4 rpunpd r th 24_XnkFr h

7.3 x .55*s(4x24x5 f)de unegon coceesrcue Tevut4 u t36pt2.3.2p.ace 4Tth) Cppch sTrace of its.id Thius inctiv tank is oaed ast. ofthe 241- i37 -5 Divnerson Box, s4outhXofth 241-T-7112, n 2i4TR 53DierIoBxeadnkvra

325

38, -
...4.

41 Thecachtak2s.uroude by-T3 aCc hanlnk9 fence ancin is maredbyae etapst wi th 24a

42 plaque, as observed during a site visit in September 1991.

WHC2rPLANT)/83-92/0 3217A
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1 It collects!d overflow from the 24T-2-52- -T and the 24-1-44241iT132
2 Diversion Boxes. 4 t %983.
3

5
6 2.3.2.44$ 24-T32Catch Tank-241-T-3O . Th-
7 iaut drawing .0aSledM to1 MOvdcnptind isf hscth N .. Mdiin. eer
8 

11 pe
9 inicPethscatch tanktis located adjacent to the 241-T-152 Diversion Box. Ti ahtn

10

11 n pjt t~~i11 nSepembr 191/ HC 991) fem-which-iids-dsigncd to accept-any-overflow.
12

14 bx t 83Th ath tank is surrzunded by a ehain link-fcnc and-is15 -0-0kc barntlPost with1 a plaque, as cbscrvcd during a Zit visit in Septemnber 1991.
- 16

17
18
19 2.3.2.456 24 -30A Catch Tank 241-X-303A. This tank is located approximately
20 15.3 m (50 ft) south othe sien- 241-TX-153 Divrsi Bo, inside the barricade

21 for the 241-TX Tank Farm. hy tmk Npt

23 y During its
24 period of operation (1949-1982), the tank was used to accept any overflow of solutions from
25 processing and decontamination operations (WHC 1991a). The .... t is
26 connected to the 4 1-TX 153Diversion Box 241-TX-15a
27
28
29
30 2.3.2.46 241 2 Catch Tank 241-TX-302B. This task-was-iactive ke tank i

31 0.. 6 fifd
32 tre.1949-to 1982 and-accptscvrflcw-frcm-the 21-TX155Divcrsicn- -h

33 k,2A
34 'prxmtl 2 t eo rd.The tank is enclosed within the light chain boundary

35 snnd is marked by surface contamination warning36 signs and three yellow pipes, as observed during a site visit in September 1991. Two pipes
37 are stubbed 0.31 m (1 ft) above the ground; one pipe is equipped with a fluid level recorder.
38
39
40 Th0akeae rm199t 92adacpe ol rmte21T-

41 esn Unplanned ee UPR.-04-W-131 is asseeated-with thiit.(se
42 Seets 2

WHC(PLANT)/8-30-92/03217A
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1 2.3.2.478 atch Tank 241-TX-302G. The 241-TX-302C Catch Tank is an
2 active waste ocated just east of the 221-T Building.

4 m111 R2M ft)X bMo rdTi akhaprtdsne14
5
6 This unit is used to accept overflow of radioactive waste solutions resulting from
7 processing and decontamination operations (Cramer 1987). The ff wam Mft
8 241-TX1 4 r The tank currently holds 9,652 L (2,550 gal) of liquid waste
9 and is associated with the 241-TX-154 Diversion Box and the 241-TX Tank Farm
10 (WHC 1991a).
11
12 TPwt1o #M unplanned releases, UPR-200-W-21, UP(62 and UPR-200 W-160
13 are associated with this-itet . These releases are addressed in Seeten4O4Tbe 6
14 and surmarizcd blow.

1616 The 13T 200 W 21 rolcape ccuffcd in xul 1953 and conaistzd of acaoi va17 proegs line near the 211 TX 151 Divcrzion Rox. This cave in resulted in contamfiinationt ofaf '8 largo arca btween the 221 T- and 222 T- flilins;roted doso ratos were 25 Rhour.AM9 upricki h24TX51Dvrsion Box in turn causci the 214!1TX GC atch, T-Ak20 tovriwMxfld17)Tharee wag covercd wit blacktop and psted withI? ultndorground conaination waning signs (Stenner et al. 1988).

23 4Tho TPR 200 W 160 clcasc occurrod ont Dccmbor 30, 1955 whcn svorul thousand2' gallons of motal waste and ain.atcr were rleased duo to failuroe of an undz'ground rnnsfc-r25' nc from th 211 TX 302C Catch Tak to th 211 U 101 mea wst strg ak-@4xfizl26 1979). The liquid was forcod hrouigh sveiral feet of soil onto h ufc urude hIT -241 TX 302 Catch-Tank, btween buildings 221 T and 222 T, and inluding the aca within289% tho duble fcnccs of the 224 T Building. TIhe arca was bakfillcd and pryed with tar and29 poctzd as a radiation zono (V/HG 1991a).

P7

31 MI.k 21ggN4O2 Catch Tank a241-qY-302A.
32 TY 302 4 is loae approximately 19.2 mn (63 ft) north of

19M,

33 Diversion Box-2 441qz-.-3, inside the chain-link fence baffler of te2TYTank Farm.
35

36
37
38 During its period of operation (1953-1984)1 this unit was-tused-to accept~4 overflow of39 waste solutions from processing and decontamination operations. The tank is associated with40 ivrso Box 244-4-Y-4-5-and te 4&Y Tak Fradhas bee
41 isoed and stabilized with a spray covering to prevent infiltration of precipitation.
42

WHCrPLAN'/s-3o.92/os217A
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1 2.3.2.4910 24 TBCatch Tank 24W-302B. The 241-TY-302B CahTank is
2 located approximately 51.9 m (170 ft) east 4f Tank-241 MgKSh, WT .3 k
4 bue ppdiatl m(0ft) be dtw grade. The takcrrenty ha nlwbarieradi o

6
7 Liko-24-1-TY-302A i ta eafr 953 9 This tank accepted
8 overflow of waste solutions from processing and decontamination operations, and-is
9 ---5t-d to Diverion Box 241 T 151 and the 2TTY OT encasements. The unit

10 has been isolated and stabilized with a spray covering to prevent infiltration of precipitation.
11
12
13
14
15 2.3.3 Cribs and Drains
16
17 The cribs and drains were all designed to inject or percolate wastewater into the ground
18 without exposing it to the open air. The locations of cribs and drains in the aggregate area19 are shown in Figure 2-5. Fzcnc drains and
20 at a greater depth than the cribs. They-r disre generally constructed of steel or
21 concrete pipe and may either be open or filled with gravel. A typical french drain is
22 illustrated in Figure 2-6. Cribs are shallow excavations that are either backfilled with
23 permeable material or held open by wood structures. Both types of cribs are covered with an
24 impermeable layer. Water flows directly into the backfilled material or covered open space25 and percolates into the vadose zone soils. A typical crib is illustrated in Figure 2-7.
26 c s aysr r
27 surace s i a . ce tfm f
28 b uria1 g r dwnx a s

C 29 hni a ssphabtThe T Plant Aggregate Area contains 15 cribs and one Ffrench
30 drain.
31
32 The cribs and drains typically received low-level waste for disposal. I r33 drms atenes w#r dent de eat lqwodwni thAnu pcfcrtnin
34 rainciecapacity was mete ter "pecifiireteatO" fls defPne asta oueo35 fvselqi htmyb ipsdt h oladb edaan h oc fgaiyb l

39 a~wdt eev uni hywr htdw eh ta.17%Te following sections40 describe each crib and drain in the T Plant Aggregate Areaindiiduty 741

WHC(TPLANT)/g-30-92/03217A
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1 2.3.3.1 216-T-6 Crib. This crib is actually a pair of cribs (216-T-6-1 and 216-T-6-2)
2 located about 46 m (150 ft) north of 23rd Street and 380 m (1,250) ft west of the 224-T
3 Building, just west of the 216-T-3 Reverse Well. The cribs are marked by two 4.3 x 4.3 m
4 (14 x 14 ft) light chain barricades enclosed within a 61 x 24 m (200 x 80 ft) barricade. The
5 barricades are labelled with cave-in potential, and underground and surface radiation warning
6 signs, as observed during a site visit in September 1991. F_ _wodnris4.7 xSM

8 T 17 rbwa ine uh tt yofI w wol dshag int e 2k1T-
9
10
11 The two cribs were built in August 1946 and were active until June 1951 (WHC
12 1991a). fMaxfield (1979) cites an operational period of 846 A through
13 cbe47.3 During this period, the cribs received 4.5 x 107L (1. 19 x 107 gal) of waste
14' (WHC 1991a). This crib pair received primarily cell drainage from the 221-T Building
5 (Tank 5-6). This unit also received waste from the 224-T Building via the overflow from

16' the 241-T-361 Settling Tank. After the 241-T-361 Settling Tank was deactivated, the 224-T
17 Building effluent was rerouted to the 216-T-32 Crib in October 1946. The cribs were
18 deactivated by blanking the pipe south of the 241-T-361 Settling Tank and re-routing 221-T
09 Cell drainage to the 216-T-7TF Crib 16 T- 7 (WHC 1991a).
20

23' 2.3.3.2 216-T-7-TF Crib and Tile Field. This crib and tile field are located 15.2 m (50 ft)
24, north of 23rd Street and 305 m (1,000 ft) west of the 207-T Retention Basin. The crib is
25 located within the 241-T Tank Farm chain link fence barricade. The tile field is located
26- outside the tank farm fence and is surrounded by a light chain fence extending west from the
27, tank farm (WHC 1991a). The fence is labelled with both underground and surface
28 contamination signs, as observed during a site visit in September 1991. Th P'i sa29 n& r
30 'dht~~nV~:y
31 mW (4.79&4d3 Ve.ThesAdeslOpe 1.:.Th iqaid ekespot was4$ 6 4m(24ft
32 beM gag
33
34 The 216-T-7TF Crib operated between April 1948 and November 1955. During this
35 period the unit received second-cycle supernatant and cell drainage from the 221-T Building.
36 From June 1952 to November 1955, this crib also received waste from the 224-T Building
37 after sludge buildup in Maks 241'-21 through 2O4-T 4
38 resulted in the closing of te.2i4-T Crib-246-T-32. The 5ite L was deactivated by
39 capping the pipeline to the crib and re-routing the effluent to the 216-T-19TF Crib (WHC
40 1991a). During its period of operation, the 216-T-7TF Crib and tmile 4rield received 1.10 x
41 10' L (2.91 x 10 ) of waste containing 5.18 x 10' kg (1.14 x i lb) of inorganic

WHC(rPLANT)/8-30-92/03217A
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I compounds. The site-pI was deactivated in 1955 when it reached he-pesribed-fl
2 dWs gnedradionuclide aaijdi-spesa6-guide lifit (afed17)
3

5
6 2.3.3.3 216-T-8 Crib. The 216-T-8 Crib is an inactive waste site fA fifi| Mlocated
7 15 m (50 ft) south of the 222-T Building. The crib is surrounded by a light chain barricade
8 and posted with cave-in potential and underground and surface radiation warning signs, as
9 observed during a site visit in September 1991. TsR s e510 ~1fiem-mwt _0

11 __dnfae52m1 t eowgaeTehnmdpnin are~ 4.3 4 3m4x
12 ) x. )d : T
13
14 The 216-T-8 Crib site operated between May 1950 and September 1951. During that
15 time it received 5 x 10 L (1.32 x 10 gal) of decontamination sink and sample slurper wastes
16 from ti2 Building 222T laboratory processes (Stenner et al. 1988). When laboratory
17 operations were terminated the pipeline from the crib to the building was blanked (WHC
18 1991a).
19
20

22 2.3.3.4 216-T-18 Crib. This crib is located 152.4 m (500 ft) south of 23rd Street, 76.2 m
23 (250 ft) east of Camden Avenue, and north of the 216-T-26, -274 and -28 Crib series (WHC
24 1991a). Th -ybisecoe withi m- ngh ca n bri U1d wha negrud otaiat
25 p facadIsseve d :4 r
26
27 Tal s t fi A .c
28 atWK pjpe, .4& I (H hi) h ad T i f W7.3 I
29 6r_

ci' 30 w d
31 b (
32 rb -4-T-g operated from December 8 through December 21, 1953; during that time it
33 received 1 x 106 L (2.64 x io5 gal) of T Building Q-- first-cycle scavenged tributyl
34 phosphate supematant wastes. This waste stream included 194,000 kg (428,000 lb) of
35 inorganic compounds. The aboveground piping was removed and the unit backfilled at
36 completion of waste discharge. The crib area was stabilized in May 1990 wih01'yr 137
38
39 9 EN MORggggg40
41 2.3.3.5 216-T-19TF Crib and Tile Field. One of the larger cribs at T Plant, this unit is
42 located south of the 241-TX Tank Farm, 12.2 m (40 ft) west of Camden Avenue (WHC

WHC(rPLANT)/8-30-92/03217A
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1 1991a). The crib and tile field are enclosed within a light chain barricade; the crib is
2 enclosed within a second, inner light chain barricade. The site s is
3 posted with a sign indicating the-petential-b* underground radioactive material. The small
4 in1e cave-in potential area is posted with surface contamination warning signs, as observed
5 during a site visit in September 1991. Tx

7

9
10 The 216-T-19TF Crib/-4A Tile Field was used for disposal of liquid wastes from 1951
11 to 1980, the longest operational period of any T Plant crib. During this period, there were
12 brief (4- W 5 month) periods of inactivity due to temporary shutdowns of the 242-T Waste
13 Evaporator and/or T Plant operations. In total, this crib received 4.55 x 10' L (1.2 x 101
1A gal) of liquid waste. A cave-in occurred in 1956, resulting in abandonment of the crib until
15 1965 (WHC 1991a). After the cave-in, a bypass waste line directed to the tile field was
1W installed. Piping to this crib was routed through E Diversion Box 241-T2K-153

1,, and Gateh-Tanle 241-TX-302A and 241-TX-302B Cac ak WC19a.Telnlj_ andGath Tnle PI (WHC 1991a). The line
18 to the tile field was blanked in 1980.
19-

21
22 2.3.3.6 216-T-26 Crib. The 216-T-26 Crib is the northernmost crib of the 216-T-26, -27
23, and -28 Crib series. It is located 61 m (200 ft) north of 22nd Street, east of the 241-TY
24 Tank Farm (WHC 1991a). TCribs 216-T-26 through28 C are currently fenced within
2?' a light chain barricade with underground contamination warning placards, as observed during
26i. a site visit in September 1991. A flush tank is located in the northeast corner of the
27 compound. Two small concrete pads, possibly truck unloading facilities, are located east of
210 the barricaded area. Te26-2 C his-consists of a 36 cm (14 in.) steel inlet pipe
2g, reducing to a 25.4 cm (10 in.) steel pipe, 2.7 m (9 ft) below grade. This second pipe
30 branches to four 20.3 cm (8 in.) steel pipes, each one extending to aft 1.2 if
31 x-1.2 m (4-x--4 ft) long-diameter pI eenerete pen-end-sewer pipe.
32 This piping lies in a 9.1 x 9.1 m (30 x 30 ft) a concrete structure. A gravel fill of
33 approximately 2.4 m (8 ft) is covered by 2.4 m (8 ft) of earth backfill.
34
35 his-erib- 2-2C operated between August 1955 and November 1956.
36 During that period, it received first-cycle scavenged tributyl phosphate supernatant T Plant
37 wastes (WHC 1992b, Stenner et al. 1988). Chemieal additives e y wefe&v used
38 to settle the '17Cs beret sas The waste was first
39 routed through the 24 1-TY-101, -fO3; and -104 s§ingle-s4hell gks (WHC 1992ba WHC
40 1991a). The 216-T-26 Crib received 1.2 x 107 L (3.17 x 106 gal) of liquid mixed waste,
41 including 2.37 x 101 kg (5.22 x 10' lb) of iren ey'id and other inorganic
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1 compounds. This site M was deactivated in 1956 by blanking the line leading to the 216-T-
2 26 and -28 Cribs, between the 241-TY Tank Farm and the roadway.
3
4 Previouis radiation sun'eys indicated localize-d sufface contamination at this crib site,
5 inceluding die preacnce ef strontium and cesium in vegetatien. A survey conducted in May
6 197-5 revealed surface contamination as high am 30,000 ctimin (WHO 1991a). A remedial
7 actiont fiallowed, which consisted of binding off the top 15.2 em (6 in.) of coil and replacing
8 then aated material with clean fill to the original grade. The excavated soil was thent
9 transfcrred to die 200 West Area dry waste burial grouinds for utimfate disposal.Th

10 216 T 26 Crib site was surfaco stabilized an May 21, 1990.
11
12 2.3.3.7 216-T-27 Crib. This crib is located midway between the 216-T-26 and 216-T-28
13 Cribs (within the same radiation zone), 76.2 m (250 ft) north of 22nd Street and 61 m (200
14 ft) east of Camden Avenue (Maxfield 1979). Like #1 216-T7-26!r' G~ 21-72
15 C.was constructed of steel pipes leading to vertical, open-ended sewer pipes, but the

n~16 piping is 2.4 m (8 ft) below grade and has an earthen backfill. of 2.1 ma (7 ft) (WVHO 1991a).
17 wie b '* *

18
19

__20 1@ Gi 216-T-27 operated for just over one month, from September through
21 November 1965. During this period, it received 300 Area laboratory wastes from the PNL

*22 340 Feeility, via tank truck, and wastes from the 221-T7 Building via die 241-T7-111
23 and -112 ingle-4Shell 4..anks (WHO 1991a). P~ i Crib 2464- 2 received 7.19 x
24 4-.6 k L (.x10gal) of liquid containing 1,000 kg (2,203 lb) of nitrate. The unit was

~'25 removed from operation when the radionuclide li: dispesal-limit was reached.
__26

27 Diversion of wastes to this crib was initiated following breakthrough of strontium and
IN 28 cesium to the groundwater under ~W 4 Crib 246 -28. The PNL wastes routed to
11W 29 this crib consisted of material generated during a period when a sudden increase (four orders

30 of magnitude) in radionuclide activity efliPNL wastes occurred. Each time waste was
31 pumped to the 216-T7-27 Crib, groundwater samples taken near the 216-T7-28 Crib increased
32 in radioactivity.
33
34 Given documented surface contamination at this site s r##wt (strontium
35 and cesium), stabilization and remediation was performed in 1975 concomitant with the
36 216-T7-26 go, stabilization activities.
37
38 2.3.3.8 216-T-28 Crib. This crib, the southernmost of the 216-T-26, -27j and -28 Crib
39 series, is located 91.4 m (300 ft) north of 22nd Street and 61 m (200 ft) east of Camden
40 Avenue. 216 T- 28 is cons&-eted identicall-' to Crib 216 T 27. __'-q-'VI

41r iwii
42 1
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2 "on byNmWf)damtr lnn cneee Ap Thssrcue et na

6
7 The 216-T-28 Crib was active for six years, from February 1960 until February 1966
8 (WHC 1991a). fMaxfleld (1979) cites February 1966.] During that time, it received 4.23 x
9 ic7 L (1.12 x 107 gal) of liquid mixed waste including 1,000 kg (2,203 lb) of nitrate. Waste
10 constituents included+ steam condensate decontamination waste, miscellaneous effluent from
11 the 221-T Building, decontamination waste from the 2706-T Building, and 300 Area
12 la 2waste from the 340 Building. The crib was deactivated when the prescribed
13 radionficlide capacity was reached. Deactivation consisted of blanking the pipeline to the
14. 216-T-26 through 216-T-28 (Crib) series and the riser for 300 Area laboratory wastes.
15'
16' radionuclide contamination of nearby surface vegetation,
IZ stabilization and surface remediation were performed in 1975 along with stabilization
18 activities at 216-T-26 and 216-T7-27 Cribs (WHC 1991a).
19~
2Q 2.3.3.9 216-T-29 Crib. The 216-T-29 Crib is an inactive waste maaeetui site
21 located approximately 58 m (190 ft) east of the 221-T7 Building and 29 m (95 ift) west of
2Z Beloit Avenue (Maxfield 1979). This crib is constructed of 60 vitrified seil cla pipes
23, (frefteh-dri#s, 15.2 cm (6 in.) in diameter, in a 30.5 x 14.6 m (100 x 48 if) area. This unit
24 operated between 1949 and 1964 and during that time received a total of 7.4 x 10' L (1.96 x
215 104 gal) of condensate runoff from the 291-T Sand Filter. This waste is considered
2.6. potentially acidic given the presence of nitric acid (Stenner et al. 1988; Cramer 1987). The
27 crib site was deactivated when the sand filter bypass water seal was removed, allowing the
21' 221-T7 Building exhaust air to flow directly to the 291-T7-1 Stack (WHC 1991a).-The-swid

3233
34
35 2.3.3.10 216-T7-31 French Drain. According-to-WIDS, tsJis drain is a registered
36 underground injection well located inside the 241-TX Tank Farm fence, 24.4 m (80 ft) west
37 of Camden Avenue and 908.3 m (2,980 ft) southwest of the 221-T7 Building (WHC 1991a).
38 The french drain is surrounded by a chain-link fence and is posted with surface
39 contamination warning signs, as observed during a site visit in September 1991.
40
47 The 216T-28sCribwasractiv for sixers, fro4 February1960unl February 196was
42 contaminated by steam condensate from a steam line blowout during efforts to unplug a
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1 waste line in October 1959. The drain was replaced in 1959; contaminated gravel and soil
2 were removed and buried in the 200 West Area Dry Burial Ground. The site 43 MNM was released from radiation zone Status in February 1962.
4
5 2.3.3.11 216-T-32 Crib. The 216-T-32 Crib is located 6.2 m (250 ft) north of 23rd Street
6 and 228.6 m (750 ft) west of the 207-T Retention Basin within the confines of the 241-T
7 Tank Farm (WHC 1991a). It consists of two wooden sumps.x x 2x2
8 piace 12.2 m (40 ft) apart(Maxfield 1979). T

10 ain ft . Td1 igh ain Wrria t s obev e duin sevisit h ecmbsere91 fe ytesge in- e

12 idevtzd in
13
14 This crib site operated between November 1946 and May 1952. During that time, it
15 received waste from the 224-T Building via -Tank 241-T-201 I MT a. TN
16 2 Crib 26-T-32 received 2.9 x 10' L (7.66 x 106 gal) of TRU-contaminated liquid
17 waste containing 2.62 x 106 kg (5.77 x 106 lb) of inorganic compounds (WHC 1991a). e
18 Wse Mn May 1952 by ba. th 4-
19 Tan . -M",M .IM2'a.V §

20
c- 21 NNipandrlae r saitdvihte b

22
23 2.3.3.12 216-T-33 Crib. The 216-T-33 Crib is an inactive waste site NAgMeuit
24 located approximately 76-2 m (250 ft) west of the 2706-T Building and 274-3 m (900 ft)
25 north of 23rd StreetTlrrdZ d y sh abr a pbse
26 unerd _tmiaio _wann s _n a b re durngn it istj etebr 9%

27 This unit operated for approximatelyone month, between January and February 63
28 1t bb
29 (5Z t0 a)odtcomnatnwastro T Thwast
30 imi f odium y d9 ., m
31 lid tre yrehd sp
32 h ey a
33

36 fie ihwahdga'>A2, n (8in) 2erortedppeu1m .7f)blwgaern

37 te lngt of he nitIts use was terminated when perforations in the tile line at the
38 discharge point to the unit became plugged. Sections of the file line were removed and the
39 building effluent was rerouted to the 216-T-28 Crib via the 241-T-112 e Tank in
40 the 241-T Tank Farm (WHC 1991a).
41
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1 No surface contamination has been found at this crib site (Maxfield 1979-
2 Envirenmcntn Protection-fibs).
3

5
6 2.3.3.13 216-T-34 Crib. The 216-T-34 Crib is an inactive waste site
7 located about 457 m (1,500 ft) north of 23rd Street and 457 m (1,500 ft) west of Beloit
8 Avenue (Stenner et al. 1988). TO,
9 4 ) .
10 &yst6m cns4sts o r 5

12 it t ( ( t
14, '9 4 e 

_
13 n xc io n h ie hasbe w acfiv; Th rbi urud d'a 4v&tCjsn

15 ie isiingm Sptemnber$991
16'
16i The crib operated between May 1966 and March 1967 and during that time received18 1.73 x IoY L (4.57 x 106 gal) of 300 Area laboratory waste from the 340 &aeility BuiWding
19 The pipelines northwest of the unit were capped when the unit reached its prescribed
29 radionuclide disposal guide-limit and the discharge lines rerouted to the 216-T-3521 Crib (WHC 1991a).

24r23-1 During the contstuctiont and tic int of the 216 T 35 Companion Crib int Febzuary 196724 (see Section 2.3.314), low level betagammn soil zontammhatient fanging to 30,000 ctmin
2 was measured aound thc 216 T 31 unodn stto"iin M fl 179). Ferty cubic26- yards of contaminated soil were removed and buried in t4he: 200 Wet AraB ilGoud

27 The site su4ace was stabilized in Jul 1990 fIluekfcldt 1990). The rib is surounded bya
2 Vd light hain baricade and posted with undeground contamination wanin igsasce d2! , during a site visit in Septcmber 1991.
30
31 "*i nndr eass aaso d t r
32
33 2.3.3.14 216-T-35 Crib. The 216-T-35 Crib is an inactive waste site
34 located 463 m (1,520 ft) northwest of the 221-T Building and 417 m (1,368 ft) north of 23rd35 Street. Tthiu' 7 x T
36 x.

38 r.d) The crib is surrounded39 by a light chain barricade and pasted with underground contamination warning signs, as40 observed during a site visit in September 1991.
41
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1 This unit, which operated between March 1967 and January 1968, received 5.72 x 106
2 L (1.51 x 106 gal) of 300 Area laboratory waste from f Building 340 (Stenner et al.
3 1988). Low-level subsurface contamination of a small area near the unloading station has
4 been reported but surface contamination has not been documented (Fecht et al. 1977). The
5 surface of the 216-T-35 Crib site was stabilized in July 1990 (Huckfeldt 1990).
6
7NO
8
9 2.3.3.15 216-T-36 Crib. This crib is located 12.2 m (40 ft) south of 23rd Street and

10 northwest of the 241-TY Tank Farm. T i 4.,

12
13 The crib is marked by a light chain barricade with
14 surface and underground contamination placards, as observed during a site visit in September
15 1991. Two vent pipes are located at the west end of the crib.
16
17 2T17# 2 Crib 246T-36 operated between May 1967 and February 1968 and
18 during that time received 5.22 x 1& L (1.38 x 105 gal) of steam condensate,
19 decontamination, and miscellaneous waste from buildings 221-T and 221-U NOW
20 (WHC 1991a).

23
24 2.3.3.16 216-W-LWC Crib. Located about 76.2 m (250 ft) southeast of the 2724-W
25 Building, th 216-W-LWC is the only active crib unit within the T Plant Aggregate
26 Area ThUn ss pr(d' SEIOi bot..t
27 ..mns.n ... 457x4 10x13f)frec.Ec tutr o sso 011.3 441

rJ28 _Ui _ _ _~

~29 _C$tQ

30 np r B0nea4% Iesa 1. m (5 )
31 d2ep r +xkmile trncgwvng whe vottotn a eaae apparace.A 2 ___(7 ___ay _ o
32 k.only-low-level
33 liquidwaste.
34
35 Since the unit began operating in 1981, G Crib 216 W LWG has received 1.2 x 109 L
36 (3.17 x 10' gal) of process wastewater from Buildings 2724-W and 2723-W Build6ng
37 (Brown et. al. 1990). The crib contains three distribution lines marked by regularly spaced
38 polyvinyl chloride (PVG) risers. Several vertical culvert-like steel pipes with ladder
39 extensions are located at the west end of the crib. The crib is suronded by a light ch
40 barricade and posted with undcrground contaminatin abserved during a
41 site visit in September 1991.
42
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2
3
4 2.3.4 Reverse Wells
5
6 Reverse wells are buried or covered, encased drilled holes with the lower end
7 perforated or open to allow liquid to seep to the vadose zone. These units injected
8 wastewater into the vadose soil at depths greater than the cribs and french drains described in
9 the previous section. Reverse wells are generally constructed of steel or concrete pipe and
10 may either be open or filled with gravel.
11
12 Reverse wells were used for the disposal of low-level liquid wastes in the early phases
13 of Hanford Site (including T Plant) operations, but proved unsatisfactory because they
1 plugged easily and introduced the waste into the vadose soil at or near the water table
15' (Brown and Ruppert 1950). Therefore, by 1954, all reverse wells at the Hanford Site had
16, been removed from service; associated wastes were re-routed to cribs and other types of
1 ground disposal units (Fecht et al. 1977).
18
19- Two reverse wells, 216-T-2 and 216-T-3 are located in the aggregate area as shown on
2$, Figure 2-5. These units are described below.
21
22, 2.3.4.1 216-T-2 Reverse Well. The 216-T-2 Reverse Well is an inactive waste site
23, wr4etu1 located within 4.6 m (15 ft) of the southwest corner of the 222-T Building
24 (Maxfield 1979). The unit is a registered underground injection well.
25 dmT The pipeline is blanked
2§_ at the well, which has been sprayed with concrete. The reverse well is marked with
27 underground contamination warning signs, as observed during a site visit in September 1991.
29! that
29,

3Thrvere v operated from 1945 to 1950. During that period, the t well
31 received 6 x 10' L (1.59 x 106 gal) of decontamination sink waste and sample slurper waste
32 from the 222-T Building (Stenner et al. 1988; DOE 1988). The pipeline is blanked at the
33 well, which has been sprayed with concrete.
34
35 NO upandrlae r soitdwt h
36
37 2.3.4.2 216-T-3 Reverse Well. The 216-T-3 Reverse Well is an inactive waste site
38 management unit located 45.7 m (150 ft) north of 23rd Street between the 241-T-361 Settling
39 Tank and the 216-T-6 Cij site (Maxfield 1979, Stenner et al. 1988). The 216-T-3 Reverse
40 Well consists of a 06m (2-ft) high, stubbed steel pipe with a gauge at the tap. The reverse
41 well is 62.8 m (206 ft) deep with a diameter of 0.25 cm m (10 in). A light chain barricade
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1 surrounds the well, which is posted with surface and underground contamination signs, as
2 observed during a site visit in September 1991.
3
4 1* Thewit, operated for only one year (1945-1946). This e well received 173 x
5 107 L (2.99 x i07 gal) of cell drainage from E,2 T Building 224- (via Tank 5-6), as
6 well as overflow from the 241-T-361 Settling Tank containing 224-T Building wastes. In
7 August 1975, the above-ground piping was removed, all sinkholes filled, and the ground
8 surface decontaminated and leveled (mgaxfield 1979).
9

10 NO
11
12 2.3.5 Ponds, Ditcheso and Trenches
13

r^ 14 The ponds, ditches, and trenches in the aggregate area were designed to percolate
15 wastewater into the soil column. These units are shown on Figure 2-8. The 216-T-4(A/B)
16 Pond was at the center of this disposal system and was fed by ditches that originated at the

e-! 17 various waste generation facilities. In this report, the 216-T-4 Pond and the ditches which
18 transferred wastewater to it are collectively called the 216-T-4 Pond-System. Generally,
19 low-level liquid waste was disposed of into the pond system, and no attempt was made to
20 isolate the wastewater from the open air. The following sections describe the 216-T-4 Pond

* 21 and its associated ditches. Trenches and the 200-W-PP Powerhouse Pond are also described.
22
23 Table 2-1 lists salient features of each disposal facility. Tables 2-2 and 2-3 summarize
24 waste quantities received by each unit for radionuclide and chemical wastes, respectively.
25
26 2.3.5.1 ?inds. 216 T 4 -Pnd System. This pond system includes one pond (216-T-4A/4B)
27 and three ditches as shown on Figure 2-8. These units were designed to percolate
28 wastewater or effluent into the soil column.
29
30 Ponds are bodies of water enclosed in a natural or diked surface depression used for the
31 disposal of high-volume, low-level liquid effluent and designed to promote percolation of the
32 liquid effluent. As the liquid infiltrated into the ground, many of the radionuclides were
33 absorbed and concentrated by the upper soil layer. Pond bottoms were covered with clean
34 soil and stabilized after deactivation to prevent the dispersal of radionuclides by wind erosion
35 (Stenner et al. 1988).
36
37 2.3.5.1.1 21t64A Pond 216-T-4A. This L-shaped shallow pond covers
38 e 0O64-ms-9--mi! r|@) and is located in the northwest corner of the
39 aggregate area (WHC 1991a).
40
41 The pond received 4.25 x 1010 L (1.12 x 1010 gal) of liquid between November 1944
42 and May 1972, before it was backfilled. A number of leaks in the 221-T Building resulted
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1 in the historical release of radionuclide contamination to this pond. Radiation readings taken
2 along the shoreline after the shutdown of 221-T g ranged from 2,000 to 15,000
3 ct/min (WHC 1991a). The unit was stabilized in 1972 by backfilling. In 1973, 15 to 23 cm
4 (6 to 9 in.) of soil were removed from the entire bottom surface of the unit and placed in the
5 218-W-2A Burial Ground. The pond was then covered with clean soil. In 1975, the bottom
6 of the pond was seeded with grass to stabilize the soil.
7
8 2.3.5.1.2 I-4 Pond 2146-4B. This pond was constructed in 1972, 61 m (200
9 ft) east of the older T-4A Pond. Though considered active, the pond has not received
10 effluents for many years. Aeeerding e-W flSrO-he 216-T-4B Pond is an
11 tI.5-acre) site (536 m [1,760 ft] long and 2.4 m [8 ft] wide) ranging
12 from 0.9 to 1.8 m (3 to 6 ft) deep WHC199g). The pond is fed by the 216-T-4-2 Ditch.
13 It is separated from Th6-4A Pond 246--4A by an earthen dike 396.2 m (1,300 ft) long
1 with an average height of 0.5 m (1.5 ft).
15
16 The pond is fi d designed to receive steam

condensate and condenser cooling water from the 242-T Evaporator and nonradioactive
18 wastewater from T.2q Building 221T air conditioning filter units and floor drains.
19 However, flow into the ditch is currently low, and liquid does not reach the pond. The pond

, has been considered dry since 1977.
21
22 The site-niit contains 24,000 m3 (31,000 yd') of contaminated soil. The radionuclide
23 inventories for 216-T-4A and 4 &P dsre reported together as one eiteW
24 under the designation'of 216-T-4 (WHC 1991a).

A 2.3.5.21 200-W PP-Powerhouse Pond. This active - unit is
27 located 18.3 m (60 ft) south of 2 41 - Diversion Box. Water treatment and steam
2V production wastes are received by the pond. The powerhouse effluent consists mainly of
P,. cooling water, basin flush water, water softener backflush, and boiler blowdown (WHC
30 1991a). The pond is comprised of two 61 x 15.2 x 4.6 m (200 x 50 x 15 ft) rectangular
31 basins separated by a narrow concrete channel. The slopes are stabilized with cobbles; little
32 standing water is present in the basins. Four pipes open at the north headwall discharge
33 approximately 37.9 L/min (10 gal/min) into the north basin. In September, the pond was
34 cleaned with a crane and the spoil dumped on the northwest side, near the 241-TX-155 and
35 -1521 Diversion Boxes. The site - s currently not marked or posted.
36
37
38 2.S342~ Dice Dithe are~ 1ong~ 'narrow* 'nlne exavXi 4 thtpr4ae me n
39 e h
40 hai4 s
41 srgsr
42
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1 2.3.5.2.1 216-T-1 Ditch. This is an active siteit i gI. The headwall
2 is located approximately 24.4 m (80 ft) north of the.221-T Building. The ditch is 556 x |.9
3 m (1,825 x 3 ft), with a depth of 3.3 m (10 ft). The ditch is fed by two below-grade pipes
4 that discharge at the headwall. From November 1944 until June 1956 (Maxfield 1979 states
5 January 1964), the ditch received miscellaneous waste from pilot plant experimental work,
6 intermittent decontamination waste, and waste from the head end of th 2- Building
7 22-1-T. Production operations at h Building 224---were shut down in 1956 and the
8 ditch remained inactive from June 1956 through January 1964 after which it started receiving
9 cooling water from the blowdown vessel in te221--T Building 221 T and miscellaneous

10 waste from PNL head end operations in th 22 Building 221 T (WHC 1991a). Since
11 June 1970 the site- 4iY has been receiving the condensate from steam-heated radiators at the
12 head-|end of h221-T Bu9l ' (WHC 199 la). This ditch currently receives 4Wm (1
13 to 2 gal/mi from the T Plant head-end and wets probably not more than 3.1 to 4.6 m (10
14 to 15 ft) of the ditch (judging by the amount of vegetation growing through tumbleweeds in
15 the ditch).
16
17 Since 1977, the site-slf 4i4Wae had received nonradioactive sodium
18 hydroxide wastewater solution (less than 3,800 L/month [1,000 gal/month]) from #
19 Hanford Environmental Development Laboratory-H'EDL). However, laboratory activities

C71 20 have been suspended and there are currently no sodium hydroxide waste solutions
21 discharged. Thick growth of surface vegetation in the ditch is considered to prevent the
22 contaminated soil along the bottom of the ditch from becoming airborne (Maxfield 1979).
23
24 The ditch is currently barricaded by a light chain and surface contamination markings
25 were posted (see Appendix A). The bottom of the ditch was %covered with Russian thistle
26 and the banks wefe-reheavily vegetated. The ditch is currently enclosed within a light
27 chain boundary and is marked with surface contamination warning signs, as observed during
28 a site visit in September 1991.
29
30 2.3.5.2.2 2-T-4-1Ditch. The ditch begins 231.6 m (760 ft) north of 23rd Street,
31 741.3 m (2,432 ft) west of the 221-T Building at a headwall and 182.9 m (600 ft) northwest
32 of the 207-T Retention Basin. The dimensions are abeut-apr oximtly 259 x 2.4 x 1.2 m
33 (850 x 8 x 4 ft) deep (WHC 1991a). This ditch was active from November 1944 until May
34 1972 when Diteh-ih 216-T-4-2 | replaced it. The ditch conveyedf wastewater from'
35 221-T Bdn and the 207-T Retention Basin to the 216-T-4 pond (Maxfield 1979).
36
37 The site l 5stL ma e tli received 449-42x 1010 L (+-1{tx 1010 gal) of
38 process cooling water and steam condensate from 221-T fi3..S and 242-T Waste
39 Evaporator (Maxfield 1979). Until September 1951, it received process cooling water from
40 ME, 24tBuildings via the 207-T Retention Basin, and steam condensate from
41 2- idg From September 1951 until July 1955, it also received condenser cooling
42 water and steam condensate from the 242-T Evaporator. From July 1955 until August 1956
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1 the site-" hreceived the same type of waste as before September 1951. From August 1956
2 until June 1957 the site received steam condensate from 221-T Building. The unit was on
3 standby from June 1957 to July 1964. From July 1964 until December 1965 it carried
4 decontamination waste from ~1 2706-T Q g and condenser cooling water from Building
5 242-T. From November 1970 to its closure in May 1972, it only carried cooling water from
6 the 242-T Building (WHC 1991a).
7
8 The bottom of the ditch was contaminated to a maximum of 20,000 ct/min, and was
9 greatly overgrown with plants and trees. The berm from the replacement 216-T-4-2 Ditch
10 was used to cover this ditch. The total plutonium present in the ditch is estimated to be
11 1.41 g (3.1 x 10- Ib) (WHC 1991a). a y d

12~~~M y Asd nen'r12 ~~V ~ 1At the prcscnt timc th dthzcdsnltohemrad t.it is
13 apprcximatcl 9.1 m (30 A) wid haa hit. The ditch is
14n sufrcundcd by a light chain barriade and is posted with suwrfacntZnignaticn wXarnn in
15 as cbscrvcd during a site visit in September 1991.
f6
1 2.3.5.2.3 216-T-4-2 Ditch. This ditch was-,constructed to replace the 216-T-
18 4-ID Ditch. It begins at the outfall of the pipe from the 207-T Retention Basin, which is
09 approximately 41829-183m (600 ft) northwest of the basin. The first 15.2 m (50 ft) of this
20F ditch is common with the older 216-T-4-lp Ditch (WHC 1991a). The ditch was constructed
2k in May 1972, and is still active. The ditch is about 533 Y 2.4 3E 1.2 i (1,750 x 8 X 4 f)
22 deep7 and t receives both steam condensate and condenser cooling water from the 242-T
23' Evaporator and nonradioactive wastewater from the 221-T AuIldn air conditioning filter
Z4, units, steam condensate, compressor cooling water discharge, and floor drains.
25
26' A radiation survey conducted in January 1978 showed the ditch to be free of
27, radioactivity except for the first 15.2 m (50 ft), the portion that coincided with the old ditch.
218 This ditch is rarely wet for more than 91.4 m (300 ft) of its length. The ditch is surrounded
29 by a light chain barricade and is posted with surface contamination warning signs, as
30 observed during a site visit in September 1991. 0<
31
32
33 2.3.5.3 Trenches. Trenches are long, narrow, unlined shallow excavations, usually about
34 3 m (10 ft) deep. Trenches were used for the disposal of limited quantities of liquid and/or
35 solid (sludge) wastes and were backfilled after use (WHC 1991a). The T Plant Aggregate
36 Area includes 16 trenches, described below.
37
38 2.3.5.3.1 216-T-5 Trench. This site aitis located 91.4 m (300
39 ft) north of 23rd Street and 305 m (1,000 ft) west of the 207-T Retention Basin. The trench
40 is west of the 216-T-32 Crib and north of the 216-T-7TF Crib and Tile Field (WHC 1991a).
41 The trench is 15.2 x 3 x 3.7 m (50 x 10 x 12 ft). It is enclosed within two series of light

WHC(TPLANT)/8-31-92/03217A

2-50



DOE/RL-91-61
Draft B

1 chain barricades that also enclose the 216-T-7TF CJM Tile Field, as observed during a
2 site visit in September 1991.
3
4 In 1955, this trench received a total of 2.6 x 106 L (6.87 x 1W gal) of second-cycle
5 supernatant waste from the 221-T Building via the 241-T-112 Tank. The waste
6 includes.4 3.45 x 105 kg (7.6 x 105 lb) of inorganic compounds (Wftd 191a). The trench is
7 )a a specific retention trench, and was taken out of service shortly after operations began
8 (less than one month) when the prescribed liquid waste volume was attained. When
9 deactivated, the above-ground piping was removed and the trench was backfilled.

10

12
13 2.3.5.3.2 216-T-9, 216-T-10, and 216-T-11 Trenches. These trenches are inactive
14 waste ssfie § unt'oated about 186 m (610 ft) west of the 221-T Building
15 (Maxfield 1979). These trenches are 15.2 x 3 x 1.8 m (50 x 10 x 6 ft).
16
17 From 1951 to 1954, these trenches received heavy equipment and vehicle
18 decontamination waste. N C s
19 In 1954, the trenches were backfilled and decontamination operatiohs were
20 transferred to #@ 216-T-13 Trenc. The sites qhswere exhumed in May 1972 and
21 released from radiation zone status. No radionuclide or chemical contamination has been

@W 2 documented for these trenchp4-sites. These trenches are not currently marked or posted, as
23 observed during a site visit in September 1991.
24
25 2.3.5.3.3 Trench 216-T-12. The 216-T-12 Trench is an inactive waste site

_ 26 managemen J Enocated about 91.4 m (300 ft) north of 23rd Street and 548.6 m (1,800 ft)
27 west of I4T Building (Maxfield 1979). This trench is 4.6 x 3 x 2.4 m (15 x 10 x 8 ft).
28
29 The unit operated for less than one month in 1954. During that time, it received 5 x
30 106 L (1.32 x 106 gal) of contaminated 4udge 5Wfrom the 207-T Retention Basin
31 (Stenner et al. 1988). The siene-Wwas deactivated upon completion of the retention basin
32 sludge removal efforts, and backfilled with clean soil (Maxfield 1979). This trench is
33 enclosed within a light chain barricade that surrounds the 207-T Retention Basin and the 216-
34 T-14 through -17 Trenches; its location is posted with surface contamination warning signs,
35 as observed during a site visit in September 1991.
36
37 Nl, ARs d h r
38
39 2.3.5.3.4 216-T-13 Trench. The trench is located 853.4 m (2,800 ft) southwest of the
40 221-T Building and 69.5 m (228 ft) south of 23rd Street, approximately 45.7 m (150 ft)
41 north of the 241-T Tank Farm (WHC 1991a). 4"French dimensions were 6.1 x 6.1 x
42 24.4 m (20 x 20 x 80 ft). This trench site-was excavated in April 1972 ;3 m3 (4 yd3) of
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1 soil were then kit buried in the 200 West Area Dfy-Waste-Burial Ground#. This trench
2 is not currently marked or posted, as observed during a site visit in September 1991.
3
4 The 216-T-13 Trench received an unknown volume of liquid mixed waste from vehicle
5 decontamination between June 1954 and June 1964.
6

7 1@8

8
9 2.3.5.3.5 216-T-14, 216-T-15, 216-T-16, and 216-T-17 Trenches. These trenches
10 are inactive waste stes-ang t nsocated approximately 610 m (2,000 ft) west of
11 4-TBuilding and 45.7 m (150 ft) north of the 207-T Retention Basin (Maxfield 1979).
12 These trenches are 83.8 x 3 x 3 m (275 x 10 x 10 ft) and all received first cycle supernatant
13 waste from the 221-T Building via 241-T Tank Farm tanks (24 -T-104, -105 and -106). The
14' ' -14, -15, and -16 Trenches each received 106 L (2.64 x 10 gal) of liquid wastes; the
15 216-T-17 Trench received 7.85 x 10 L (2.07 x iWs gal) of the first cycle supernatant waste
16' from the 221-T Building via the 241-T-104, -105, and -106 g T4anks in the 241-T
17 , Tank Farm.
18
19- These trenches operated for less than one year in 1954. The sites-tric4s were
202 deactivated after they reached the prescribed liquid waste volume for the-theIspecific
21, retention treneh-capy. The aboveTground piping was removed and the units backfilled
22 (Maxfield 1979). The trenches are enclosed within a light chain barricade and identified by
23- labelled concrete posts. Surface contamination warming signs and plastic radiation flags are
24,, posted in an area approximately 61 m (200 ft) east of the trenches across the railroad tracks,
25 as observed during a site visit in September 1991.
26-
27, 2.3.5.3.6 216-T-20 Trench. This trench is located 228.6 m (750 ft) east of Camden
28 Avenue and 228.6 m (750 ft) south of 22nd Street. This trench is 3 x 3 x 1.2 m (10 x 10 x
29t 4 ft).
30
31 It was excavated in November 1952 to receive contaminated nitric acid from the 241-
32 TX-155 Diversion Box-eateh-tank. It was deactivated the same month by backfilling and
33 removing the aboveiground piping. While active, this trench received 1.89 x 04 L (4.99 x
34 103 gal) of contaminated nitric acid containing 1,500 kg (3,304 lb) of nitrate (WHC 1991a).
35
36 One additional alias not included in-WSIM-for the 216-T-20 Trench is the contaminated
37 acid pit ( 9 ) The ste-pftncis presently not marked or posted, although an
38 undated aerial photo shows an area east of W 241-TX-155 { that may represent
39 the trench, as observed during a site visit in September 199I.
40
41 2.3.5.3.7 216-T-21, 216-T-22, 216-T-23, and 216-T-24 Trenches. This group of
42 trenches is located 76.2 m (250 ft) west of the 241-TX Tank Farm. These units are specific
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1 retention trenches, and received 39,00 5,010) #,i L (460,000 L, 1,530,000 L, 1,480,000
2 L, 1,530,000 L, respectively) of first-cycle supernatant waste from th 2- Building via
3 the 241-TX-109, -11, and -111 31 dlSe Tttanks. Each trench is 73.2 x 3 x 3 m (240 x

4 10 x 10 ft). l 9
5
6 The above-ground piping to the trenches was removed and the trenches backfilled when

7 the specific retention capacity was reached. In September 1969, thistles growing above N|
8 216-T-21 and 26:T-24 TrEWEsYwere found to be contaminated. Herbicides were applied
9 to trench soils in May 1970. Since the appearance of new growth, radionuclide

10 contamination of surface vegetation has not been detected (WHC 1991a). In addition,
11 eAted gamma was not detected in Well ,W15-81, located west of

12 the 216-T-22 C4 (Fecht et al., 1977). This trench series is marked by concrete posts and

13 posted with underground contamination warning signs; however, individual trenches are not

14 identified, as observed during a site visit in September 1991.
15
16 2.3.5.3.8 216-T-25 Trench. This trench, located due north of Trenehes-#$'216-T-21

C 17 through -24 was active during September 1954 (WHC 1991a). The trench is 54.9

18 x 3 x 3 m (180 x 10 x 10 ft). The trench received first-cycle evaporator bottoms consisting
19 of sludge from 242-T Building first-cycle condensed wastes (WHC 1992&). The site-trenc

20 received 3 x 106 L (7.92 x 105 gal) of liquid mixed waste containing radionuclides and 9
21 xme m kg (6.45 x , bf inorganic compounds. Radionuclides

included 1s oRu, 9OSr, "Co, U and Ppjutonium.
23
24 The abovejground piping was removed and the trench was backfilled when the V

25 unit was deactivated (WHC 1991a). The trench is fenced within the same area

26 as 216-T-21 through 424 TrWnchej This trench is marked by a concrete post, as
27 observed during a site visit in September 1991. Portions of a concrete pad are visible

28 northeast of the trench.
29
30
31 2.3.6 Septic Tanks and Associated Drain Fields
32
33 The location of the septic tanks and drain fields are shown on Figure 2-9. The T Plant

34 Aggregate Area contains six septic tanks, described as follows.
35
36 2.3.6.1 2607-WI Septic Tank an Dip tYe4. This active septic tank and associated

37 drain field is located southeast of the 241-TX Tank Farm. This septic system has operated

38 since 1944 and accepts sanitary wastewater and sewage at an estimated rate of 18,300 L/day
39 (4,831 gal/day) (Cramer 1987). The septic tank structure is composed of a concrete pad
40 with two manholes 1.5 m (5 ft) apart on the west side and one manhole on the east side,
41 approximately 4.6 m (15 ft) from the other two. The drain field has dimensions of 30.5 x

42 22.9 x 1.8 m (100 x 75 x 6 ft) and is located approximately 15.3 m (50 ft) southeast of the
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1 septic tank, across Bridgeport Avenue. Ms bs
2 contmtii CThe septic tank is surrounded by a light chain barricade with no
3 radiation warning signs, as observed during a site visit in September 1991.
4
5 2.3.6.2 2607-W2 Septic Tank Mm rI, Fel. This active septic tank and drain field are
6 located southwest of the main 200 West Area guard gate. This septic system has operated
7 since 1980 and accepts wastewater and sewage at an estimated rate of 10,200 L/day (2,693
8 gal/day) (Cramer 1987). The septic tank site-has a concrete pad with three square iron plates
9 covering holes. The plates have rusted throughrhewever- and liquid is visible below. The
10 drain field is 18.3 x 9.2 x 2.4 m (60 x 30 x 8 ft) and is located about 9.2 m (30 ft)
11 southwest of the septic tank. The septic tank is surrounded by a light chain barricade with
12 no radiation warning signs, as observed during a site visit in September 1991.
13
14-, 2.3.6.3 2607-W3 Septic Tank 06%Vi4 . The 2607-W3 Septic Tank is an active
15 wnt unit that has operated since 1944. It is located southwest of the 221-T

18 ~a4s8f>
17 a ara o 6. x 7 (2 x ft Ths tank accepts samitary wastewater and sewage and

20t includes a drain field; the estimated rate of waste received is 14,200 L/day (3,749 gal/day)
21 (Cramer 1987). The eastern most access port is posted with a radioactive material warning
22 sign, as observed during a site visit in September 1991.
23
24 2.3.6.4 2607-W4 Septic Tank d InjFI. The 2607-W4 Septic Tank is an active
25 - Ateanaemen unit operating since 1944, and is located northwest of the 221-T Building.
26- This tank accepts wastewater and sewage and includes a drain field with-. x 9.2 x 0.9 m
27 (10 x 30 x 3 ft)-dimensiees). The estimated rate of waste received is 10,600 L/day (2,799
28 gal/day) (Cramer 1987). This septic tank is surrounded by a light chain barricade and is
29- marked with surface contamination warning signs, as observed during a site visit in
30 September 1991.
31
32 2.3.6.5 2607-WT Septic Tank aii F1d. Located east of the evaporator between
33 the ,4fTX and aETY Tank Farms, this active sanitary wastewater and sewage septic tank
34 receives approximately 20 L/day (5 gal/day) of waste. This unit began operating in 1952 and
35 is connected to a sanitary tile field (WHC 1991a). During a previous site visit, neither the
36 septic tank nor the drain field could be identified from outside the chain link fence barrier
37 (see Appendix A, Table A.2.4). Based on available drawings, the septic tank is apparently
38 located inside the 241-T-601 Building. This septic tank is surrounded by a chain link fence
39 and is marked with surface contamination warning signs, as observed during a site visit in
40 September 1991.
41
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1 2.3.6.6 2607-WTX Septic Tank d. This is an active septic tank (operating
2 since 1950) located in the southwest corner of the 2M4TX Tank Farm. This unit receives
3 sanitary wastewater and sewage at a rate of 740 LJday (195 gW/day) and is connected to a
4 sanitary tile field (WHC 1991a). This septic tank is surrounded by a chain link fence and is
5 marked with surface contamination warning signs, as observed during a site visit in
6 September 1991.
7
8
9 2.3.7 Transfer Facilities, Diversion Bnxes and Pipelines

10
11 ig#eisF ransfer Faeiities-(also referred to as process lines-ef-preeese
12 sewer-lines) connect the major processing facilities with each other and with the various
13 waste disposal and storage facilities. Most gevwas *rnfe ines are 7.6 cm (3 in.)
14 diameter stainless steel pipes with welded joints. Preeess-Thseines are generally enclosed
15 in steel reinforced concrete encasements and are set below grade. The major process lines in
16 the T Plant Aggregate Area are shown on rd Plate 1-andfigure-2-. The
17 g WIe pipelines are not waste management units according to the Tri-Party
18 Agreement and they will be addressed in detail under the Hanford Surplus laciliisIrg
19 Di i CRA C <s m Prj . However, a limited study is proposed as

r 20 part of T Plant Ppastypractice investigations (see Section 8.3.3.8) to determine if the lines
21 are leaking and if they have contaminated the surrounding soil.

2 rnfr nstolqdefuetdsafaliitie (e cribs)wee ontrutdo
24 ys y Nd ap s

26 "scrg lbneat rsti ts.
27
28 Diversion boxes house the switching facilities where waste can be routed from one

o 29 process line to another. They are concrete boxes that were designed to contain any waste
30 that leaks from the O waste transfer line connections. The diversion boxes generally
31 drain by gravity to nearby catch tanks where any spilled waste is stored. There are 44
32 t5diversion boxes in the T Plant Aggregate AreaNef wtstd h
33 AThese units are shown on Figure 2-11 and described below.
34
35 2.3.7.1 241-T-151 Diversion Box. This diversion box, located west of Tank- WE-241-T-110
36 and 241-T-153 4isiiBxand northeast of Thj241-T-152Dvsi
37 B4, was active from 1944 to 1980. This reinforced concrete structure interconnects the
38 241-T-153 Diversion Box, the 241-U-151 Diversion Box, M Building, 4
39 T and the 241-T Tank Farm. This unit was used for the transfer of waste solutions from
40 processing and decontamination operations. The diversion box is cordoned off by a chain
41 link fence, as observed during a site visit in September 1991.
42
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1 2.3.7.2 241-T-152 Diversion Box. This diversion box was active from 1944 to 1983 and is
2 located southwest of the 207-T Retention Basin, just north of 23rd Street. T k1
3 Diversion Box 2444-14-2-is associated with the 241-T Tank Farm and the 241-T-323
4 Catch Tank, and interconnects tH 41-T M53 4s
5 Divzniin Box 211 T 153, Diversion Box 211 TX 155, Diversion Rex 211 TX 153, and the
6 221-T Building. The diversion box is cordoned off by a chain link fence, as observed during
7 a site visit in September 1991.
8
9 2.3.7.3 4- T-YS Diversion Box. This diversion box is currently inactive; the dates of its
10 operation are unknown. It is located within the 241-T Tank Farm, east of Taik-*h -T-
11 110 g) This diversion box interconnects .4 a .4.-. .
12 Diversion Boxes 211 T 153, 211 X 153, 211 T 155and the 221-T Building. Thi dVsi

3st 4T- Ca a The diversion box is cordoned off by a chain-link
}4, fence, as observed during a site visit in September 1991.
15
11 2.3.7.4 241-T-252 Diversion Box. This inactive wat M unit operated from
17, 1944 to September 1983. It is located within the 241-T Tank Farm, just north of 23rd Street
18 and southwest of J Tank-241-T-112 P& . The 241-T-252 Diversion Box
19 interconnects the 241-T-153 Diversion Box, the 221-T Building, and the 241-T Tank Farm
20 (WHC 1991a). ThLs s b nt h2-3 C tn The diversion box
21 is cordoned off by a chain link fence, as observed during a site visit in September 1991.
2f
23 2.3.7.5 241-TR-152 Diversion Box. This inactive wa iAagMenht unit operated from
24 1944 to November 1980. It is located just east of the 241-T-104 Sgl-She Tank. The
#S 241-TR-152 Diversion Box interconnects the 241-TR-153 Diversion Box, 241-TXR-151
26. Diversion Box, and the 241-T Tank Farm (WHC 1991a). ThsNU eriN bx d i h
27 41-1 Si - T The diversion box is cordoned off with a chain link fence and
2' posted with surface contamination warning signs, as observed during a site visit in September
2% 1991.
30
31 2.3.7.6 241-TR-153 Diversion Box. This inactive unit operated from 1944 until November
32 1983. It is located just east of Tenk-igt241-T-107 g Diverizn Be-
33 241-TR-153 is associated with the 241-T Tank Farm-and-Catch-Tenk-241 1 32-B, and
34 interconne E Diversion Boxes 241 TR 152 and 241
35 T0R-0-(WHC 9a). rs
36 The diversion box is cordoned off with a chain link fence and posted with surface
37 contamination warning signs, as observed during a site visit in September 1991.
38
39 2.3.7.7 241-TX-152 Diversion Box. This active was r maaemn unit has operated since
40 1949 and is located within the 241-TX Tank Farm e
41 drawinsfled XopOVide 9Tconstrutindet1Ais fo hsdvrinbx tutr a
42 HC LA).-2 /..
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1 s bxTh241-TX-152 Diri B is repr bE sociated
2 with the 241-TX Tank Farm (WHC 1991a). Be n aab This diversion
3 box is surrounded by a light chain barricade and posted with surface contamination warning
4 signs, as observed during a site visit in September 1991 C
5
6 2.3.7.8 241-TX-153 Diversion Box. This inactive WO na unit operated from
7 1949 to July 1982. It is located west of Camden Avenue within the 241-TX Tank Farm and
8 southeast of Tank-Ufi4241-TX-101 $Efgt-SeIlTank. The 241-TX-153 Diversion Box
9 interconnects the 241-TX-155 Diversion Box and the 241-TX Tank Farm, and is associated

10 with 241-TX-302A Catch Tanks-and--B.
11
12 One known ,nplanned release (UPR-200-W-126) has occurred from this Diversion Box.
13 This release occurred on May 8, 1975 when a pipefitter removed old gaskets from the
14 diversion box for replacement and placed them in a plastic bag. Spotty eentamination
15 becamfe airborne but was limifted to the transfer line from the diversion box. Readings up-to
16 20,000 c~min were measured on the affected employee, who was then decontaminiate

n 17 (WIC-199a).-- The diversion box is surrounded by a chain-link fence and is posted with
18 surface contamination warning signs, as observed during a site visit in September 1991.
19
20 2.3.7.9 241-TX-154 Diversion Box. This active unit has operated since 1949 and is located
21 within the 241-TX Tank Farm. The 241-TX-154 Diversion Box is associated with eateh-tank
22 W241-TX-302C CatchT and the 241-TX Tank Farm (WHC 1991a). The diversion box
23 is surrounded by a light chain barricade and is posted with surface and underground
24 contamination warning signs, as observed during a site visit in September 1991.
25

- 26
-~27 

52Rnap

28
29
30 2.3.7.10 241-TX-155 Diversion Box. This inactive Ws unit operated from
31 1949 to December 1980. It is located east of the 241-TX Tank Farm. T 241-TX-155
32 Diverion BR is interconnected with 241-TX-302 -302Bjd 21 41 ,
33
34
35 Two unplanned releases (UPR-200-W-5 and UPR-200-W-28) are known to have
36 occurred from this diversion box. tIfi d sUPR-200-W-5 occurred in 1950 on the
37 hillside west of the 216-T-20 Trench when overflow from the diversion box contaminated the
38 soil. The area was removed from radiation zone status in December 1970. WOME
39 esUPR-200-W-28 occurred in the spring of 1954 and resulted from a leak in a jumper
40 in the diversion box. The leak covered a 9.2 x 30.5 m (30 x 100 ft) area west of the
41 diversion box; the area was covered with clean soil (WHC 1991a). The diversion box is
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1 surrounded by a light chain barricade and is posted with surface contamination warning
2 signs, as observed during a site visit in September 1991.
3
4 <k

6

10 2.3.7.14-1 241-TXR-152 Diversion Box. This inactive diversion box operated from 1949
11 to August 1980. It is located within and associated with the 241-TX Taknk Farm (WH
12 199a). Ths # - d 2 1 nT e diversion box
13 is surrounded by a chain link fence and is posted with surface contamination warning signs,
14, as observed during a site visit in September 1991.
9
16 2.3.7.A2- 241-TXR-153 Diversion Box. This inactive unit operated from 1949 to
171 December 1980. It is associated with the 241-TX Tank Farm (WHO 1991a).
18 191) The diversion box is surrounded by a
19 s chain link fence and is posted with surface contamination warning signs, as observed during
qQ a site visit in September 1991.
21
22 2.3.7.12- 241-TY-153 Diversion Box. This inactive unit operated
231 from 1953 to May 1981. It is located within the 241-TY Tank Farm, approximately 21.4 mn
24 (70 ft) north of the 242-T Evaporator Building. The 241-TY-153 Diversion Box is
25' associated with the 241-TY Tank Farm and ( Catch Tank, and interconnects
26. the 241-TX-153 and 241-TfX-155 Diversion Boxi%21 TX9153, Divecrizn Bar 241 TX 155,
27 and the 241-TY Tank Farm (WHO 1991a). The diversion box is surrounded by a chain link
19 h fence and is posted with surface contamination warning signs, as observed during a site visit

s9s in September 1991.
30

231 2.3.7.14-I 242-T-11 Diversion Box. Ths date opeatoo hinat ui erae
2 frm 953 nt Mare not9nw. It is located souin theatY ofTanklarm24pprxima1el 214

33 asoae Th e 21-TY Dierink FBox intonec2fts-241CaTX-h 3 Tak4, 1,andecnes
346 -117 241-TX-153 andi 241-X-153 Diversion Boxn h 4-7Eaprtr(H 91)
2735 h 41T akFrm(H 91) The diversion bxis surrounded by a chain-ln fneanispotdnkhsufc

36 contamination warning signs, as observed during a site visit in September 1991.
37
38
39 2.3.8 Basins
40
41ejab k t s st s f tn c21TX-116 fsghe2

42 Thrddscursion pursposonedb aci-in e asn s arsed considrae ob at
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1 management units whieh-[hfprovide temporary storage for either solid or liquid wastes.
2 One site-basn Kfalls under this category for the T Plant Aggregate Area and is described
3 below. The location of this basin is shown in Figure 2-12.
4
5 2.3.8.1 207-T Retention Basin. This basin is an active e i taaIM M eg
6 approximately 458 m (1,500 ft) west of W 221-T Building and 61 m (200 ft) north of 23rd
7 Street. The si-te-4nit is a 75 x 37.5 x 2 m (246 x 123 x 6.5 ft) deep concrete Retention
8 Basin with inlet and outlet structures on the east and west sides (WHC 1991a). It is divided
9 by a concrete spillway into northern and southern halves. A 1,829 m (6,000 ft) long vitrified

10 clay pipe approximately 0.6 m (2 ft) in diameter conveys waste to the basin.
11
12 The 4 t e- 10109it was constructed in 1944 to receive potentially-low-level
13 wastes prior to discharge to the 216-T-4-2 Ditch. It receives T Plant process cooling and

o 14 ventilation steam condensate. From construction completion to the 1950Is, the site-VW
15 received process cooling water from equipment jackets in the 221-T and 224-T Buildings.
16 From the early 19501s to 1955, and again from 1965 to the late 1960p, and from 1973 to
17 1976, the basin received the above process cooling water and 242-T Waste-Evaporator
18 cooling water. Since 1976, the site-uithas received intermittent flow from the 221-T, 221-
19 TA, and 224-T Buildings (WHC 1991a).

ci 20
21 The sludge and sand at the basin bottom have low-level mixed fission products; the soil
22 surrounding the basin is generally contaminated with low-level beta-gamma activity resulting
23 from particulate fallout associated with unloading incidents involving wastes trucked in from
24 the 241-T Tank Farm. The basin was periodically cleaned out in the 1950[s through the
25 early 1960Cs by removing the sludge and blown-in sand and burying it in scooped out holes

- 26 2.4 to 3.1 m (8 to 10 ft) deep along the east side of the basins. The buried sludge was
27 covered with 0.92 to 1.2 m (3 to 4 ft) of soil. There may be three or four such holes in
28 addition to the listed 216-T-12 'trench-site.
29
30 On September 12, 1985, 1,893 L (500 gal) of solution containing 99.4 kg (219 lb) of
31 sodium hydroxide was released to the basins. After six hours of continued condensate
32 discharge, the pH lowered from 12.5 to 7.67, and no further action was taken (WHC 1991a).
33 Currently, the basin is enclosed with a light chain barricade that extends east to the 216-T-14
34 through -17 Trenches, and north of the 241-T Tank Farm. This barricaic area is the LN
35 216 W 31 arca rncnitercd by health physics exhibiting spztty surfacz contominaticn.
36
37
38 2.3.9 Burial Sites
39
40 The T Plant Aggregate Area contains two types of burial grounds, the 200-W
41 Powerhouse ash-related waste management units and the 218-W-8 Burial Ground vaults. The
42 200-W Powerhouse has two ash-related waste management units called the 200-W Ash
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1 Disposal Basin and the 200-W Powerhouse Ash Pit. Each of these waste management units
2 serves a separate function. In addition, the 200-W Ash Disposal Basin is associated with two
3 other waste management units, the 200-W Ash Pit Demolition Site and the 200-W Burning
4 Pit . The 200-W Ash Pit Demolition Site is included in the Tri-Party Agreement as an active
5 TSD. The 218-W-8 Burial Ground was used for the disposal of radioactive laboratory
6 process wastes. The locations of these sites-tnits are shown in Figures-242-and 2-13.-A
7 grphic representation ef the lecatiens of these burial sites is as follows:
8
9 218 W 8 Burial Groun
10
11 200 W Ash Disposal Basin
12 200 W Ash Pit Dcmolition Si
13 200-W-Baffing-Pit
14
).5 200 W. Power-house Ash Pit
16
17- 2.3.9.1 200-W Ash Disposal Basin. The ash disposal basin is an active waste site
18 managemeztulocated northeast of the U22l-U kepX4ld It is a large,
19 irregularly-shaped excavation. The southeast corner appears to be an area where soil has
20 been removed to be used as fill material at other sites-uniti The other slopes are low angle
21 and are vegetated. are-railroad ties and other debris r se r t he
22 xa6atigJn. At the northern end, there are large bales of dry brush.
24
24, Two fenced sites-aiaslare located within the basin. One fenced area encloses a trench,
25 approximately 18.3 x 6.1 m (60 x 20 ft). The trench is located next to the entrance ramp on
26 the west side of the basin and is overgrown by tumbleweeds. Contaminated laundry was
2, surreptitiously-disposed of at this location. This clothing and soil were removed upon
28 discovery. The second fence area corresponds to the location of the ash pit demolition site
29 and is discussed in Section 2.3.9.2.
30
31 Adjoining the basin on the northwest is the area where ash is present at the surface.
32 There is a cut through this zone that is about 4.6 m (15 ft) deep, 45.8 m (150 ft) long, 30.533 m (100 ft) wide at the-meuth-i W , and 9.2 m (30 ft) wide at the Li"Q end. The sie j
34 has no barrier but is posted with a no dumping warning sign, as observed during a site visit
35 in September 1991.
36
37 2.3.9.2 200-W Ash Pit Demolition Site. The ash pit demolition site is located in the
38 northeastern area of the ash disposal basin.
39 $y$ r4~'0~$'~Base on ant April 1sItev--,-h st
40 is appr ordnely 1 6.1 m (20 x 20 ft) an As 1an markd a t R 20 W
41iee ed site. Within this area,
42 unstable chemicals were detonated bE N M-0he-pasb- The
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1 site has been inactive for several years. The WEDS reports-t4he last disposal was in 1986
2 and that the unit received low-level waste (9) The ash pit demolition site is not
3 included in the Tri-Party Agreement.
4
5 2.3.9.3 200-W Burning Pit (UN 200 W 8, UPR 200 W 37 and 70). M#si aAn April
6 1992 site visit, the location of the burning pit could not be verified; no sign, markers, or
7 surface disturbances were found at its suspected location, the southwest corner of the ash
8 disposal basin, east of the U Plant Buldn. An aerial photograph (date unknown)
9 shows a surface disturbance of similar size to the burning pit located 92 m (300 ft) east of its

10 suspected location. The WIDS hidiates a site-area of-4 61 x 61 m (200 x 200 ft). This unit
11 received nonradioactive construction and office waste, chemical solventsO and paint waste to
12 be burned. This unit has three known unplanned releases associated with it: UPR-200-W-
13 37, UNr2O0W-8, and UWR204 -70 (Stenner- et al. 1988WuC I191).
14
15 The UPR-200-W-37 NpNWd release I consisted of the disposal of three broken
16 boxes that contained dry high-level radioactive waste with readings of 100 mR/h and that
17 contaminated the ground in the pit. The site was cleaned by removing the cartons to the

- 18 prepor burial tronch Gr" sand decontaminating the pit (Stenner et
19 al. 1988).
20

C 21 The UPR-200-W-70Ou4Iann release, lie UPR 200 W-37, consisted of the disposal
2 of contaminated material into a non-radiation burning pit. Betgamma contaminaion c

24 Contamination at 20,000 c~imin to 30 mB/~h was diseovored in the pit bottomn itseci A dump
25 aroa on the nouth side of the pit was found to have 5,000 to 200,000 cfmin *lha
26 contamination. Tho arca was barricadod and radiationt signs pested. Toe stabilize the

-27 contamination, fabro film was apmayed ont tho affectod af-eas (WIC 1991a)
28
29 The UN-200-W-8 M4p in4ed release was an-t p release of unknown source. The
30 release is suspected to have occurred in 1950. Tho release rosultod in spotty contaminatio
31 with guantitiostup to 1 Ci. The area was eevr-d with 3.1 ma (10 ft) of zoil ndz remcr'
32 froem radiationt zone status in 1972 (IIC 1991a). The NVIDS locatos this sito by ocordinatos
33 inT. #rd an C (1 1 in the 200-TP-4 Operable Unit, but its
34 text describes it as being in the old burning ground, east of the 221-U Building.
35
36 Currently there are no barricades nor any radiation warning signs in the area of the
37 burning ground. The southwest part of the pit has been backfilled with a coarse gravel and
38 its surface has a gentle slope.
39
40 2.3.9.4 200-W Powerhouse Ash Pit. The powerhouse ash pit is located just south of the
41 coal storage yar d s This pit is not part of the 200-W Ash
42 Disposal Basin discussed above. This unit receives powerhouse ash, which has been
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1 anlzduigteEvrnetlPoecinAey ToxictyTest in >accodnc wihAC
2 7a se tested-for-Tlexity-eonstituents and found
3 to-behntoxie-per-U-S--Environmental-Protection-Agency-(EPA)-standards. The ash is
4 generated at the rate of about 6,800 m3/yr (8,890 yd3/yr). The site-jakurrently contains
5 about 43,800 m3/yr (57,290 yd1 of ash (Stenner et al. 1988). Based on observations
6 from an April 1992 site visit, the pit is approximately 213 x 61 x 7.6 m (700 x 200 x 25 ft)
7 with steep slopes. The eastern slope has been stabilized with cobbles. Ash and a film of
8 water covered the bottom of the pit during the-previousjsite visit-(Appesdi*-A). A 15 cm
9 (6 in.) steel pipe was observed discharging about (7.6 L/min (2 gal/min) of water into the pit
10 at the northeastern corner. Ash and sediment were heaped around the ponded water,
11 possibly indicating higher discharges in the past. Access ramps are located in the northwest
12 and northeast corners. The sit" is surrounded by a light chain barricade and is posted
13 with an open pit warning sign, as observed during a site visit in September 1991.
14- Periodically (every 2 to 4 months), the ash pit is cleaned out and the material is taken to the
15 #i |Ash Disposal Basin for burial (Ebasec correspondence, 1992).
16
17= 2.3.9.5 218-W-8 Burial Ground. The 218-W-8 Burial Ground is an inactive waste site
18 which consists of three underground vaults. These vaults, located 274.3 m
1T (900 ft) southeast of the 222-T Building, received 68 m3 (sy) of 222-T Laboratory
20- process sample waste containing 137Cs, U)6Ru, and 9CSr (Stenner et al. 1988,|| Anderson et al.
21,, 1991). T 94$o95 The two original vaults are
22 3 x 3 x 3.6 m (10 x 10 x 12 ft) deep, constructed of wooden planking, and have tops located
23- 1.5 m (5 ft) below grade. The third vault is a concrete culvert pipe encasement 2.4 m (8 ft)
24,, in diameter and 7.6 (25 ft) long, placed approximately 0.9 m (3 ft) below grade. The top of
25 the encasement is a 23 cm (9 in.) concrete cover and the bottom is a 30 cm (12 in.) concrete
26- floor. The disposal chutes for the wooden vault were removed and backfilled with soil. The
27 , disposal chute and three vaults are enclosed within a surface radiation contamination barrier.
28' An additional barrier is present within this outermost barrier which surrounds the original
29: vault. The barrier is surrounded by a light chain barricade and labelled with cave-in
30 potential, and underground and surface radiation warning signs, as observed during a site
31 visit in September 1991.
32
33
34 2..10 Unplanned Releases
35
36 Fert five unplaned releases are included in th T Pan Aggregate Area. The
37 lecations are shown on Figure 2 14. Many of the releases are not ineludcd as independent
38 sites in the Tn Patty Agreement, however, because they are close associat with existing
39 waste management units. These unplannd releases and their associated waste manageme
40 units wil be addressed together in this study. Table 2 6 suaizes the known infration
41 for cach unplaned release and, where appliable, lists the waste management unit to wWk
42 it is relted. Figure 2 15 shows the breakdwn of releases according to affliated units c.
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1 evnts. Most of to information available for the unplanned releasos is dorivd from the
2 WIDS sheets (WHG 199a).
3
4 13.10.1 UN 200 W 2 Unplanned Release. A waste line near 241 TY 153 Diversion
5 Box failed and dizchorgcd to the soil. Contamination was measured to a depth of 3.0 to
6 m (10 to 11 R) below the surface. The release is not cuaenfy marked or posted, as
7 obseored during a site visit in Soptcnf 1991.
8
9 2..10.2 UN 2d Release. Trasprt of contaminatod equipmen

10 from to T lant Agg Ae 200 West Burial Ground contaminated an aroa nc&a
11 the rAroad. Tho contamination was covored with approximatoly 0.25 m (.83 f) of clean
12 gravel in the spring of 1950.
13
14 2.3.10.3 UN 200 W 4 Unplanned Release. Unknown bt'gamma sold cotaminants
15 from a burial bo* being 6-ansported in 1919 were spread from to T Plant to to heav
16 equipment butial ground. Radiation readings avorging 7 mrcm/hr were reeorded. The
17 release is not cunendy mafked or posted, as obsornd during a site visit in Septmber 1991.
18
19 2.3.10.4 UN 200 W 7 Unplanned Release. This unplanned release etirred d
20 work on to 241 T 151 and 152 Diversion boxes. An unknown quantity of betanm
21 liquid contamination was spread on to ground around to diverion boxos in to spring of
22 1950. The maim doze rate w 20 md/hr at the surface. A portin of th
23 eentamination was reved and to romninder covered with 0.3 m (if) of clean soil. Th
24 release is surrounded by a chain link fee and is postal with surfaco contamination w
25 signs, as observed during a site visit in September 1991.
26
27 2.3.10.5 4N-00 W 8 Unplanned Release. During 1950, a 13.9 m-$(-ft)-area-in
28 the 200 W Burning Pit was found to be eontaminatod wit approximatly 1 Ci of fission
29 products. The mimum doze rate was 45 1.hr at to surfae. The contaminated waste
30 management unit was covered with 3 m (10 ft) of soil. Ths area was removed fro
31 radiaion rone stats in August 1972. The release is not cuffently marked or posted, as
32 observed during a site visit in September 1991.
33
34 2.3.10.6 LN 200 W 12 Unplanned Release. Approximately 7.6 L (2 gal) o
35 eencentrate from the 212 T Evoator was released from an opon riser on to south side o
36 212 T in 1951. The maximum dose rate observed for the unknown bt'gamma material was
37 2 1hr at 5.1 cm (2 in.). A poion of to contamination was removal and tho remainde
38 covored wit 0.3 fa (1 f) of clean soil.
39
40 2.3.10.7 UN 200 W 14 Unplanned Release. A leak in to wasto line f 212 T t
41 the 207 T Retention Basin released an unimown quantity of waste to to soil in October of
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1 1952. The contaminated areas were covered wi 0.3 m (1 i) of clean soil and gravel. Th
2 release is not currently marked or posted, as observed during a site visit in September 1991.
3
4 2.3.10.8 I' 200 W 17 Unplanned Release. Of. September 11, 1952, liquid
5 eentamination was spread in the 211 TX Tank Farm during trasport of a waste pump.
6 Cerium, cesium, nobelium, futhenium, strontium, and zrconium were present in the wast
7 liquid. Radiation readings of 2,000 to 35,000 c~min were observed. Some of the highi
8 contamainated areas were stabilized with emulsified asphalt. ind however spread the
9 contamination over an area 180 m (600 if) long by 91 m (300 Af) wide. The volumne
10 involved was estimated at less than 3.8 L (1 gal). The release is enclosed within a chain link
11 fence and is posted with surface contamination warning signs, as observed dur-ing a site visit
12 if etmbr19-
13

15 2.3.10.9. IMO 200 27 Unplanned Release. On December 20, 1954, an unenceased
16' ffrst cycle waste line froma the T Plant Aggregate Area failed and resulted int cave in, runof
k._ of solution, anid high ground surface dose rates. The exact location of WFs release is not
18 kewn
19-

2O0 2.3.10.10 I0 200 W 29 Unplanned Release. Approximately 3,800 L= (1,000 gal) at21 first tycle supematant was released in November of 1951 from a failed waste tansfer lne
22' associated with the 241 TX 153 Diver-sion Box resulting int dose rates of 11.5 R'/hr at 5 cmi
23.. (2 in.) (V/JIG 1991a). The first cycle supematant contained an unknown quantity ofra
24 earth metals plus yttriumf, cesium, antimnfy, cerium, ruthenium, niobium, and tellurium.
25" The contaminated waste management unit encompassed an are f 30 x23 ma (100 x 75 ft).
2-L. Jr. May, 1978 contaminated soil adjacent to the zone was removed ont the souith side to
27 depth of 1.2 ma (4 if) and on the west side to a depth of 0.9 in (3 ft). The area was
2V' backfille and lat eve red with gavel4. This release is currently no marked or! posted, as
29> observed during a site visit in September 1991.
30
31 2.3.10.11 UN 200 WA 38 Unplanned Rlease. A ruptured proceess linte reeased an
32 unknoewn amoeunt of bctagamnma contaminationt to the coil near the 241 TX 154 Diver-sion
33 Box sometimne prier to January 30, 1956. This reease resulted int the formationt of a 9. 1 -m
34 1.6 ma (30 x 15 ift) peel of meta waste with a dose ite of 1.2 R'Lhr at a distance of 21 M
35 (80 if). No mention was found regarding cleanup of this release. The reported details oe
36 this unplanned release are similar to those givent for UPR 200 W 160 which occurr-ed37 December 30, 1955. This release is encloed witi a.: lIgh: hiariaeadotdwt
38 surface and underground contamiatio w igsgnaobred during a site visiti
39 Sepm 1 .
40
41 1.3.10.42 t-W 200 W 58 Unplanned Release. OApril 26, 1965, solid contamination
42 was spread from the 221 T Railroad cut to the 200 es Buia Ground during tasotto
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.1 of canyon eeH blocks. Contaminated soil with unknown beta/gamma readings of up to
2 100,000 ct/mitt was removed fromn the waste managemfent unit. This release is currfently no
3 marked or posted, as observed during a site visit in September 1991.
4
5 2.3.10.13 UN 200 W 62 Unplanned Release. An unknown quantity of second cycle
6 bismauth phosphatewyasteP w..a re4;lead toe solil in Maoy 1966 to the samne waste
7 management unit (i.e., 24 iX 153 Diversionk Boxy ffivoled in UN 20g ME 29 and
8 UN4 200 W 9:7. Radiation readings froma 20 to 5,000 mrad/hr were recorded duringth

11
12 2.3.10.14 UN 200 W 63 Unplanned Release. On September 21, 1966 approximately
13 4-Gi-ef-2Sr from a used diversion box jumper associated with 241 Tx 153 Diversion Box
14 was spread on 23rd Street during transport. The contaminlationt ont the road w.asR removed and
15 that ont the road shoulder and borow pit was covered with 15 ema (6 in.) of soil. This wast

~'16 management unit was remoeved from radiationt zone status in No~vemiber 1972. This release is
17 currently no mnarked or posted, as obsefved during a site visit in September 1991.
18
19 2.3.10.15 UN~ 200 W 64 Unplaaned Release, In February 1969 IA!G-eaiasupt

S20 600 et'min wre, ..bscrved on a 15 m (50 ft) stkip of soil near Camden Avenue and 23r
a 21 Street near 241 TX 153 Diversion Box. The contamnination was believed to have been spread
V 22 by runoff from heav sno inan-by radiation zone. No mention of remedial action taken

23 was found. This reease is currently not mnArked or posted, as observyed during a site visti
24 - .
25
26 2.3.10.16 UN 200 W 65 Unplanned Release. Contamnination on the T Plant railroad
27 cut was found on, October 2:7, 1969. This contaminationt resulted in radiation readings ot

S28 5,000 c~mint to 150 md/hr. An area 0.9 x3mn (3 x 10 Rt) was affected as well as isolated
,~29 spots out to 114 mn (375 ft) firom the tunnl door. This release is currently posted with

30 surfeae eontaminatin waming signs, as observed during a site visit in September 1991.
31
32 31.3.10.17 UN 200 W 67 Unplanned Release. A contamfifated electric lift affected an
33 area 0.9 Y.7.3 m (3 m 21 Rt) on the north side of the 2:706 T Building on August 5, 1970.
34 The contamiination consisted of unknown beta/gamma with readings to -20,000 ct'minf. This
35 release is enclosed witin a ohain link fence and is posted with surface contaFlmin-ation
36 wanngsgsa bserved durintg a site -visit in September 1991.
37
38 2.3.10.18 UN 200 W 73 Unplanned Release. A faulty rfAlway transfer box resulte
39 int contamiation of the railroad right of way between the 221 T Tunnel and the 2706 T
40 Building on October 16, 1971. The contamination consisted of unknown betalgammna with
41 readings to 40 mlL'hr. The area was surv~eyed and cleaned up. This release is currently not
42 marked or posted, as observed during a site visit in Septem-be±--994.

0
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1 2.3.10.19 UN 200 W 76 Unplamcd Rclcnsc. In August 197-7 contwninated Fabbit
2 focal pellets were found around the 241 TX 155 Diversiont Box. The pellets contined 12!GS
3 (1&6-pGi) -s (0.244 pGig), au(d.093 pGig -R-(2.63

4 j~ig). Th sorc ofte contalminaItiowa traced tot an unno nolm of we~ f -asta
5 overflowing into toe diversion box, and subsequently into an exca-vation on the cast side of the
6 box (Unlusual Occurr-ence Report #77 180). The effected area was approeximnately 91 x 30m7 (300 * 100 ft) arouind the diversion box. The contamin-at pelesan1t1heetn

5. e sa' eteetn

8 possible, the contaminated soil were removed and takent to dry waste burial. The remai.ning
9 eontamnination was covered with clean soil This release is enclsedP~ within a chain link fence
10 and is posted with surface contamination wring signs, as obser-ved during a site visit in
11 September-4994.
12
13 2.3.10.20 Mg 200 W 77 Unplanned Relea. Ont April 4, 1978, contaminated
1 [ eeyot fec-s wefe found int the northeast corner of toe 200 West Area. All containte
IS. feces were collected and sent to toe laborator for evaluation and radiolsotopie analysis.-
16 Readings indicated 3A!N-and- !Am with betagammna readings of 10,000 ctmin and alphia
1-7 readings of 55,000 dis/mi.
2, drn ievsti etme 91

25

18

26 2.3.10.22 UN 200 WA 88 Ugnplanned Release. On Mayd8 1981n ctamina6Ted luid
27, was sptited m auan nitrate trai n theawam ntWes t e A detctbl
28 182 h co ntamina asrlipped u f to roa and emovued.e h a eslhgitm

25

229
30 2.3.10.23 LW-200 W 97 Unplanned Release. This unplanned release associated wt
31 the 241 TX 153 Diversion Box occurrfed in Ma 1966 and was a repeat of toe UN 200 W- 29
32 release. The samfe broken tansfer line was used and approximately 10 Ci of fission product
33 were released. The high salt neutra/basic waste contaminated the samne area as the UN 200
34 WN 29 release. All surfaee ontamfination to a depth of 0.9 mn (3 ft) was remolved. Thi:
35 waste management unit was stabilized in 1978 as described int UN 200 WN 29 above. This
36 release is enclosed within a light chain baricade and is posted with suface ontaminationt
37 warning signs, as observed during a site visit in September 1991.
38
39 -2-3.10.24 LIN 200 W 98 Unplanned Release. in the spring of 1915, a high salt,
40 neutrlbasic waste conaning appoximately 10 Ci of fission products was releasyed to to
41 soil at toe southeast corner of 221 T. The area was ovefilled with 1.2 mn (4 AI) of lean soil.
42 No radioactivity was detected fom this waste mnanagemfent unit in 1977 when test holes wr
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1 cut to a depth of 1.2 m (4 ft). An anual survey ont Octeber 10, 1990 found contaminate
2 tumblewceds and rabbit feecs as well as direct and zmcarablc beta contunination ei
3 250,000 dis/min. A blaeItop road has been eenzstc~td over top of the waste mafagement
4 unit. This release is enclosed within a light chain baioniede and is posted with surfaco and
5 underground contamination warning signs, as obzer,'cd during a site visit in September 191
6
7 2.3.10.25 UN 200 W 99 Unplanned Release. Appfroiately I Ci of !p&- was
8 dispersed over a 230 xE 91 mn (750 ft )E 300 ft) area by an air borne plume froma the
9 211 T 153 Divorsion Box in September 1968. Contamnination on Caadcn A-venfue and on the

10 road shoulders was covered wit a new tar mat. A road grader was used to turnt over the
11 contaminated soil to cover the particulate contamninants. The waste management unfit was
12 surfaze stabilized in July 1990. Anna sresiSptmbcr of 1988 and 1989 found
13 general contamination evels of 1,00 cUmin for thfiis wa,,-ste management unit. This reease is
14 enclosed within a light chain baRicadc and is posted with undergrounfd conitamnination

c' 15 wann inabserved during a site visit in September 1991.
16
17 2.3.10.26 UN 200 W 100 Unlplanned Release. A leak of aprxiaely 10 Ci ei

- 18 fission products froma frst cycle high salt, neuftaL'basqio wast-Se ocndin November 1954.
__19 This release occuirred int the 211 TFX Tank Farmn during a tranisfer from 211 Tx 105 to

20 211 TX 118. The contaminated arca was 38. mn (125 ft) long and 30 mn (100 ft) wide. It
C~21 was covered with 0.3 mn (1 ft) of clean soll. This release is enclosed within a chain link

22 fenec and is posted with surface ontamfination warning signs, as observed durfing a site visit
23 in Septembcr 1991.
24
25 2.3.10.27 TR9 200 W 102 Unplanned Release. During the remodeling of 224-T,
26 gross alpha contamination was found in the soil on thc southeast site of theI buling Th
27 waste management unit is 15 mn (5 f4) long, 3.7 ma (12 ft) wite, and 3.7 mn (12 if) teep.

28 Oe hndre thrty ined-m of soil containing aproximately 72 g (0. 16 lb) of pltotnium
29 wcre removed. it has bccn estimated that the waste managemfent unit still contains 10 g

173' 30 (0. 45 Ib) of plutonium R(mzfield 1979). No suirace ontamination was found during an
31 October 1975 madiological survey. This rclasc is eunofntly not marked or posted, as
32 observed during a site visit in September 1991.
33
34 2.3.10.28 UN 200 W 113 Unplanned Release. During the investigation conducted for
35 UN 200 W 76, an additional subsurface onaminated waste managcment unit was idntified.
36 This 51 x 26 mt (170 3E 85 ift) arca was located to the north of the 241 TX 155 divorsion boxE
37 and conaned an unknown quantity of beagamma contaminants. It was-assumediat the
38 release sourec was a look from a near-by waste tansfer line, which pobably occur-ed in the
39 1950's. This waste management unit was stablized on Deember 13, 1990. Subsequent
40 surveys have shown no radiation readings above bakground. This release is posted wt
41 underground radiation hazard signs, as obsertved during a site visit int September 1991.
42
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1 2.3.10.39 UN 200 W 135 Unplanned Release. This unplanned release occurred in
2 March and April 1951. An ostimnated 3,800 L= (1,000 gal) of blended motal waste
3 supernatant leaked from the 241 TX 302 B3 Catcht Tank (Poskot et at. 1954). The leaking
4 matorial apparonty folbowed downhill along an onceasornont and toen camo to toe surfaco at
5 approximaatoly the same olovation as toe tanc bottom. A 0.6 ma (-2 ft) diamotor ox::e in
6 rosultcd and the waste ran along the surfaco for an additional 12 rn (40 ft). A done rat: ot
7 1 Wthr was observed at the cave in and 300 Rhr at 10 em (4 in.) above the point where h
8 waste finally poelod. The contamninated area was sealed and eovoroed with carth. Rocont sit
9 tours indieato that the site of JN 200 W 135 is within the boundarios of the UN 200 W 113

10 upianod rloas .hs roloease is postal itunrgud r-adiation hazard signs, as
11 obsefvod during a sit: visit in Soptember 1991.
12
13 2.3.10.30 UPR 200 W S Unplauned Release. Mn 1950, ovofflow from the
1't 241 T X 155 diversion box contaffinated soil on ifilaido to toe west of the 216 T 20 poench.-
I5& The velumo and inventery of ths loak was not found. The arca of this contamninationl was
16 roleased from radiation zone status in Deeember 1970.

17

1?8 2.3.10.31 flTR200 W 21 Unplanned Release. A jumpr ioeik in tho 211 TX 154
19 Diversion Box in July 1953 caused toe 211 TX 302 C Catch Tank to Ayffo roosiga
20 uinknown quantity of bota'Ig-ama contaminants. The dose rate from this rolease was reported
21, to be as high as 25 R'hr at 20 em (8 int.). The relcase encompassed an afon 487 m 27 m
22 (160 m 90 ft). This ao wa rd wit blacktop.
23
24 2.3.10.32 TWR 200 W 28 Unplannfed Release. In the spring of 1950, a loeak from c
25 jumper in toe 241 TX 155 diversion box contaminatod a 30 x9.1 mn (100 x30 At) aroa with
26 an unknowni quantity of waste. The area was covored with soil.
23
28 2.3.10.33 UFR-200 W 37 Unplanned Release. Three boxes of radioactive dry wat
,29 wmaeid-'ntly dumped in the 200 WN Burning Pit on June 10, 1955. One bor broeke open
30 releasing soin: materials with a maximum reading of 100 mR/dh. The mae is wor
31 removed and toe area deco ntaninated.
32
33 2.3.10.34 TWPR-200 W 70 Unplanned Release. A Jeau 1973 survey of the 200W
34 Burning Pit reveelod scyoral spots of 5,000 to 50,000 cthmin beta gamma contamfination an
35 5,000 to 20,000 dsmm *lha conamination. Fabro filma was sprayed on toe containanted
36 areas. The radiation occurrfence rcport saed that pan wor in prgrss to removeal
37 contamination to toe burial grounds starting January 31, 1973. No furher infrmation was
38 fouind rgffding finial dispositiont of the contaminated mnaerias.
39
40 2.3.10.35 UPR-200 W 126 Unplanned Release. A pipefitor workig int the 211 TX
41 153 divor-siont box on May 8, 1975 was contaminated to 2,000 cthmin by irborne
42 contafrination. No contamination was believed to to rolased to toe soil.
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1 2.3.10.36 UPR 200 W 129. There is an unplanned roeeae, UNT 200 WN 129,
2 associatod with Tan 241 TX 113. it occuncid on Jaftuy 7, 1971. Mqioe lnak testing-a
3 nwjprasobly, an empicyoc cloaci a valv int a pump pit and as ho did, a caustice
4 radjoci iWe acut ionR sprayed uip troeugh the pit cover. Tho eomployc was iccontaminfatod,
5 toe &ca was sur.'oyed, and toe pump pit was hezod down ('NRC 1992a)
6
7 2.3.10.37 Uf 20W 31Uplanned Release. Conftaminati was spread to toe
8 ground around the 211 ThX 302 B Catch Tak dacera during an attempt to nieu~mlize a dilut
9 aeid-wastek toe tank. ds unplanned rolcaso occurrod on March 13, 1953. Ground

10 eentunination up to 25 romih at 0.6 m (2 fl) was obsorvod. No estimates of waste volumo
11 or concontratiefns were fouind. Portionis of toe contaminated soil wore rornovod andoto
12 portions were covored evRIC 1992a)-
13

c 14 2.3.10.38 :UM 3100 W 151. In 1971, a aupemaat Ioeak (UR 200 W, 151) was
15 noticod when toe 211 TY 101 liquid level dropped more than the 0.76 -. 3 in.) lmt
16 Tho P 10 Salt V/oil was pumpod as a olcanuip oft for tis unfpiannod rolcaso (Cramo

-17

17 -4P9-7
18
19 2.3.10.39 UPR 200 W- 152. Tho UPR 200 WN 152 unplannod roloaze asgoolated wt

o- 20 toe 241 TY 105 Tank has a 1960 ocoufronco date. A salt well pumnp system was installed-to
*21 remove toe pumpable interstitial liquid (Cramoer 1937).

22
23 2.3.10.40 UrR 200 W-160 Unplanned Release (also known as UJR 200 W 40).
24 This release occurrod at toe same sito as UPR 200 WN 21. The Fair of an undor-grounfd
25 transfer linemofo toe 211 T 302 C Catch Tank resulted in toe rolcaze of up to 19,000L
26 (5,000 gal) of mxd, metal waste and ratwator. Doso ratos at the timoe were 1.5 ].thr a
27 21 m (80 fR) and 100 R'hr a 0.3 ma (1 ft). The rolaso contaminated an area 49 m (160"t
28 long by 2:7 mn (90 ft) wido by 4.6 rn (15 R) deep. Th conitaminatod soil volumoe is ostimato

C'29 at -520-m -(680 yd2) with an ovcr-burden noil ;'olumo of 9,300 m3- (2,00yd-')-The-aea-waes
30 baokfillod and sprayod with tar. Int 1963, toe cast sido of toe contamination zonoe was out
31 back 3.0 mn (10 Rt). Thin conceroto coil covor blocks wre oaFnodP at A 1.0 radian (60 degree)
32 anglo against toe side of toe out for shielding.
33
34
35
36

27 M

39 S-- y -- -
40
41
42 .. .
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1 Qeten'e se Xre .y .... R8gA gt

5 ~ ~ ~ ~ ~ ~ ~ ~ ~ -. iRomao availab M forfilft the no'*e eeae eiedfo h ID hes(H
4

6 W
7
8
9 2.4 WASTE GENERATING PROCESSES
10
11 The primary waste generating processes in the T Plant Aggregate Area are associated
12 with the pevoomsf,6fu Iepreeessing peaons nducted in the 221-T
13 Building (T Plant) and its ancillary support facilities. Waste generation processes associated
14_ with these and later operations are summarized in the following sections.
15
16- Figure 2-16 presents a flow diagram of the basic process steps and waste streams
1L generated as part of this chemical separation process. A process history of the T Plant
18 Aggregate Area is illustrated in Figure 2-17. Table 2-7 presents a summary of waste-
19 producing processes.
20-
21
22 2.4.1 T Plant Fuel Reproeess' j SWastes-(V945-4956
23-
24 The first step in the bismuth phosphate process was to remove the metal cladding on the
2S' fuel. This resulted in the coating-removal waste that was subsequently combined with the
26- first-cycle decontamination waste for storage in single-shell tanks. The coating waste
27 contained small amounts of fission products (Waite 1991). The next step in the process was
28 to dissolve the uranium and extract the plutonium. This step resulted in the metal waste
29, stream, which contained the bulk of the uranium and approximately 90% of the long-lived
30 fission products (e.g., 137Cs and 9OSr). This waste stream was then sent to the single-shell
31 tanks for storage. Cooling water and steam condensate wastes from the dissolution process
32 were discharged to the 216-T-1 Ditch.
33
34 Once the plutonium had been extracted, two decontamination cycles were performed to
35 purify the plutonium product. The first decontamination cycle waste stream contained almost
36 10% of the long-lived fission products and was sent to the single-shell tanks for storage. The
37 second decontamination cycle waste stream, which contained less than 0.1% of the fission
38 products, was sent to single-shell tanks for storage until 1948. Due-- 'f limited
39 tank space, the second-cycle waste supernatant was discharged to cribs and trenches from
40 1948 to 1956, when buildings-the.221-T and 224-T BirdUngs were deactivated. The second-
41 cycle wastes discharged to cribs were combined with two other waste streams, cell drainage
42 waste$ and scavenged first-cycle wastes, described below. These combined waste streams
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1 accounted for more than 85% of the volume discharged to the ground from single-shell tanks
2 in support of the irradiated fuel recovery operations in T Plant, but less than 20% of the
3 radionuclides (Waite 1991).
4
5 Cell drainage waste collected from T Plant operations was sent to in-plant tanks (or
6 cells) for interim storage and then discharged to cribs. Between 1951 and 1956, the cell
7 drainage waste was routed along with the second-cycle wastes and 224-T Building wastes
8 through a single-shell tank cascade before discharging to cribs. This cell drainage waste was
9 never intended for permanent storage in the tanks. Instead, the single-shell tanks were used

10 as settling tanks before discharging the waste to the ground (Waite 1991).
11
12 Beginning in 1955, the newly generated first-cycle waste in T Plant was scavenged
13 before sending it to single-shell tanks for settling and subsequent discharge to the ground.
14 This scavenging involved adding ehemiercyanideto the waste to cause the normally
15 soluble 'Cs to precipitate in the settling process before discharge. The scavenging of the
16 first-cycle waste significantly reduced the quantity of long-lived fission products discharged
17 to the ground (Waite 1991).
18
19 While procedures were implemented to monitor and control the discharge of long-lived
20 radionuclides to the single-shell tanks, such controls were not always applied to the discharge
21 of chemicals (Waite 1991). Chemicals were a significant component of the waste streams
22 generated. For example, chemicals such as sodium hydroxide were added to neutralize the
23 waste before it was sent to the tanks for storage (Waite 1991). gedium- errocyanide was
24 added to process batches to enhance the precipitation of long-lived radionuclides before the
25 supernatant was discharged to the ground. Such practices resulted in the discharge of
26 substantial quantities of chemicals to the ground as part of the tank waste discharges.
27
28 Tables 2-8 and-2-9-isti the chemicals used or produced in various T Plant processes.
29 Table 2-4Og lists the radionuclides and chemicals disposed of to T Plant Aggregate Area
30 waste management units.
31
32
33 2.4.2 Equipment Decontamination and Laboratory Wastes (1959-4963)
34
35 From 1959 to 1963, steam condensate, decontamination waste, and miscellaneous
36 effluent were sent from the 221-T Building to the tanks for cascading and subsequent
37 discharge to the 216-T-28 Crib. Thereafter, decontamination wastes from the
38 2706-T Equipment Dwerntaminatian facility wee combined with waste from T
39 Plant. Also, 300 Area laboratory wastes were shipped from the 340 waste transfer faeiity
40 BuTigto the 200 West Area and combined with the 221-T Building and 2706-TB di
41 waste streams (Waite 1991). The 2706-T d stream was rerouted directly to a separate
42 crib in 1964. The other streams continued to be discharged to the 216-T-28 Crib via single-
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1 shell tanks until 1966. A total of 4.23 x 1y L (11.2 x 106 gal) of waste was routed through
2 the tanks to this crib, resulting in 594 Ci of fission products. The 340 Fae4ltBfdl
3 waste was rerouted directly to other cribs in 1966.
4
5
6 2.4.3 Containment Systems Test Facility Wastes-(49564990)
7
8 The spent fuel dissolution process equipment was removed from the 221-T Building in
9 1956, and the radioactivity in the facility was partially decontaminated and stabilized. A
10 testing program was then established for testing with iodine and radioactive cesium in a new
11 containment vessel fabricated in place of the old dissolver cells and canyon. This modified
12 facility was referred to as the CSTF. This work was started in 1964 and completed in 1969
13 by PNL. A test was conducted with radioactive cobalt during this time.
147
15 In 1972, a vacuum fractionator was built, and testing began. In 1976, testing was
16~ completed and the vacuum fractionator was removed. This work was performed by Atlantic
17- Richfield Hanford Company.
18
1T Liquid-metal reactor safety tests were conducted by Westinghouse Hanford in the CSTF
20 with nonradioactive sodium, lithium, and sodium iodide between 1976 and 1985. These tests
21 consisted of sodium and lithium pool reaction, spray reaction, and aerosol behavior tests. At
2f the conclusion of the tests, the reacted sodium, lithium, and sodium iodide were dissolved in
23, water and discharged to the 216-T-1 Ditch or, if radioactive as a result of residual
24 contamination from previous activity, transferred to tank farm double-shell tanks (DST-s)-for
25 storage as waste and eventual processing through waste evaporators. Unreacted metals were
26. transferred to the 105-DR Reactor Facility for disposal. The determining conditions for
27 routing the solutions was the solution pH; or the 221-T Building need for caustic solution to
28- neutralize decontamination solutions; or the presence of radioactivity. If the pH was in
29, excess of 12.5, or the caustic solution was needed for neutralization, or radioactivity was
30 detected, the procedure allowed for the solution to be transferred to the 221-T Building head-
31 end; otherwise, it was discharged to the 216-T-1 Ditch. No solutions accumulated that had a
32 pH of less than 2.
33
34 Light-water reactor tests were conducted by Westinghouse Hanford using
35 nonradioactive cesium, manganese, zinc, lithium sulfate, iodine, and hydrogen iodide
36 between 1985 and 1990. Several related tests were conducted using nonradioactive lithium
37 and lithium-lead alloy in support of the fusion safety program during this same period. The
38 process wastewater discharged to the 216-T-1 Ditch during these test programs consisted of
39 cooling water, steam condensate, and some of the 221-T Building head-end waste solutions.
40 The used lithium-lead alloy was packaged as solid waste after completion of the tests and
41 shipped offsite as solid waste.
42
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1 2.4.4 221-T Building Head-End Wastes (Octobcr 1989 March 1990)
2
3 The 221-T Building Head-End operations, which consisted of two sets of light-water
4 reactor experiments, were conducted from October 1989 through March 1990. Two sets of
5 light-water reactor experiments were conducted during this time. Cooling water, steam
6 condensate, process solutions, and roof and floor drains associated with these tests and the
7 building operating functions were discharged to the 221-T Building Head-End wastewater
8 stream.
9

10 The wastewater flow to the 216-T-1 Ditch was continuous during this 6 month period.
11 The wastewater flow consisted of two configurations: wastewater 1-plasma torch operation
12 and wastewater 2rplasma torch standby. The wastewater 1 flow time period was defined as
13 the time of cooling water flow to the plasma torch. This cooling water flow period was
14 about one day (24 hours) for each of the two sets of experiments conducted. The plasma
15 torch was operated to generate manganese aerosol in the aerosol mixing vessel for about one
16 hour for each set of experiments conducted. Other cooling water and steam condensate flows
17 contributed to the wastewater 1 stream.
18
19 The wastewater 2 flow consisted of process cooling water and steam condensate flows

c 20 for the time period during which there was no cooling water flow to the plasma torch.
21 Process wash solutions were also discharged on a batch basis as part of the wastewater 2
22 flow. The time of wastewater 2 flow consisted of the sik-4month duration designation
23 period minus the two days for plasma torch cooling water flow (wastewater 1 flow).
24
25
26 2.4.5 Present Decontamination and Decommissioning Wastes
27
28 The T Plant complex presently serves as a decontamination and decommissioning
29 facility for the Hanford 4gite. Radioactive waste from these activities is not discharged to
30 the chemical sewer.
31
32 The only routine "processes" that discharge to the chemical sewer are steam
33 condensate, cooling water, and heating coil water. These process uses for each location at
34 the T Plant complex are described below:
35
36 * 221-T Building uses steam for heating in the canyon area, decontamination activities
37 using steam cleaning, and steam jetting to make liquid transfers within the process
38 tanks. The steam used here-for decontamination and liquid transfers within the
39 process tanks is not discharged to the chemical sewer, but is discharged to the
40 double-shell tanks.
41
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" 221-TA Building uses steam for the preheater and reheat coil which heat the 221-T
4 eanyenarea.

" 224-T Building uses steam for building heating. Sanitary water is also used for the
building's hot water heater and for cooling water in the fan room which supplies the
evaporative cooler for building cooling.

" 271-T Building uses sanitary water to cool the two air compressors which supply all
of the compressed air for T Plant. Steam is used to heat the building and can be
used for a steam jet transfer from the basement sump to the chemical sewer at
Section 12 if the sump pump fails.

* 291-T Building uses steam in heating coils which heat the 4Ar tecy ar
221-T Building eanyee-air before the air is filtered through high-efficiency

particulate air (HEPA) filters in the FI-2 filter unit to help prevent HEPA filters
from getting wet.

2.5 INTERACTIONS WiTH OTHER AGGREGATE AREAS OR OPERABLE UNITS

The T Plant Aggregate Area is bordered by the Z Plant Aggregate Area on the west
and the U Plant Aggregate Area to the southeast. Wastes from these plants, as well as the
Redex-and B Plants, did contribute a small proportion of the wastes discharged to T Plant
facilities. These interactions are summarized below.

" 216-T-27 Crib

* 216-T-28 Crib

" 216-T-34 Crib

" 216-T-35 Crib
MGM.

received PNL a wastes from the 340 I=aberateoy

received PNL ) wastes from the 340 abeatoefy

received PNrM wastes from the 340 Ibel*Ofy

received PNLYOto'__ wastes from the 340 Lebefatery

* 216-T-36 Crib received steam condensate decontamination waste and miscellaneous
waste from both the 221
facility.

-T Building and the U-Plant 221-U X processing
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1 * 241-T-101 Ii-J T received PNL waste, 224-U Building waste, B Plant
2 low-level waste, and coating waste, ion-exchange waste and high-level waste from
3 the Rede-,,Plant.
4
5 a 241-T-102 received PNL waste, Redex-4)igh-level waste, and
6 low-level and ion-exchange waste from B Plant.
7
8 * 241-T-103 ng-' Tan received B Plant low-level waste, and high-level and
9 ion-exchange waste from ede-t4Pl7. UPR-200-W-147 is an associated

10 unplanned release involving Tank 241-T-103.
11
12 * 241-T-10 ShelWTank received B Plant low-level waste and is associated
13 with UNOUdN UPR-200-W-148.
14

nr 15 0Tankd 241 T 106 rcccivcd B3 Plant low level vwa.
16
17 * 241-T-108 received B Plant low-level waste.

- 18
19 e 241-T-109 and 241-T-112 received PNL waste and B Plant low-
20 level waste.
21

2*e 241-T-110 and 241-T-1 11 kfl ) received 224-U Building waste.
23
24 e 241-T-201, -202, -203M and -204 r received 224-U Building waste.
25
26 o 241-TX Si&Shebl Tank received waste from PBDOX- Plant.
27
28 * 241-TY-104 gl Tak received ion-exchange waste from REDeX-
29 and organic wash waste from PUREX.
30
31 e 00-W-88 received uranyl nitrate from a trailer spill.
32
33 One of the primary interactions of the T Plant Aggregate Area waste management unit
34 with another AMggregate Atrea was the laundry (272_W Budin) discharge. Prior to the
35 activation of the dedicated laundry waste crib, 216-W-LWIC, in 1981, radioactive and
36 nonradioactive discharges from the laundry facility were discharged to the 216-U-14 GAb
37 D4Th the U Plant Aggregate Area.
38
39
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1 2.6 INTERACTION WITH RESOURCE CONSERVATION RECOVERY ACT
2 PROGRAM
3
4 Appendices B and C of the Tri-Party Agreement (Ecology et al. 1991) list RCRA TSD
5 facilities on the Hanford Site which have entered interim status and, thus, will require final
6 permitting or closure. Within the geographical extent of the T Plant Aggregate Area there
7 are eight facilities which fall into this category:
8
9 e 241-T-101 through 241-T-112, and 241-T-201 through 241-T-204
10 Single-Shell Tanks (16 total)
11
12 * 241-TX-101 through 241-TX-118 Single-Shell Tanks (18 total)
13
14 * 241-TY-101 through 241-TY-106 Single-Shell Tanks (6 total)
15
16 * 244-TX Receiver Tank
17-
18 * 221-T Containmcnt Systzms Test Facility (CSTF)
19
20' * T Plant Treatment Tank
21,
22 * Trnsurani Wastc Staragz and Assay Faciiy-(I2USAF)
23'
24. e 200-W Ash Pit Demolition Sitel
25
26- The single-shell tanks and their associated facilities will be closed under RCRA rather
27., than seeking a RCRA operating permit. The preferred closure option will be resolved
28 through the preparation and completion of a supplemental environmental impact statement
29' (IB). The forty single-shell tanks are grouped with other Hanford Site single-shell tanks
30 into RCRA TSD facility group S-2-4. TPAW-TeT-a tyAre nilestone M-08-01
31 requires submission of tank farm selection criteria, closure methods, tank farm selection
32 rational and recommended tank farm selection to Ecology for approval y January 1999.
33 Milestone M-08-03 requires submission of tank farm closure plans to Ecology for approval
34 by December 2003. Closure of all 149 single-shell tanks, including the tanks in the T Plant
35 Aggregate Area is scheduled to be completed by June 2018, according to milestone M-09-00.
36 Facilities associated with the Single-Shell Tank etlosure pgrogram are discussed in Section
37 9.0 and listed in Table 9-3.
38
39 The 244-TX-TR r-9 iving-eI dank is an inactive facility located within the boundary
40 of the 244-241-TX Tank Farm and will be integated-int the single shell tank clcau
41 prgdesdbp teWsMngeetPorm
42
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1 The 221-T CSTF is a research laboratory used to perform experiments with alkali metal
2 compounds. In the future, this facility may be used to treat hazardous alkali metal waste by
3 heating them in a treatment tank equipped with an off-gas system. The 221- CSTF is
4 planned for closure under RCRA. The Part A RCRA Permit Application for the 221-T
5 CSTF may be withdrawn because the unit never handled or never will handle hazardous
6 waste. In addition, the 221-tCSTF is associated with T Plant Aggregate Area buildings and
7 does not pose an environmental threat.
8
9 T Plant provides decontamination and repair services for the Hanford Site. The waste

10 generated from the decontamination is collected by a drainage system which feeds to the
11 3, (14,000 galllen T Plant Treatment Tank. The Part A RCRA Permit Application
12 may be withdrawn for the T Plant Treatment Tank due to reclassification of the unit as
13 ijtreatment by generator. In addition, the T Plant Treatment Tank is associated with T Plant
14 Aggregate Area buildings and does not pose an environmental threat.
15
16 The TRUSAF operation consists of a nondestructive analysis of tfasum ie-TRU)
17 waste. The waste is generated nationally by various DOE processing facilities, and is
18 shipped to the Hanford Site for interim storage and handling. The waste will eventually be
19 shipped to the WaMetseletien-Pilot-PlanNWIPP) in New Mexico for disposal. The
20 TRUSAF is associated with T Plant Aggregate Area buildings and does not pose an
21 environmental threat.

02
23 The 200-W Ash Pit Demolition Site is used to detonate explosive wastes that are
24 Weregenerated on the Hanford Site. This site is planned for closure under RCRA. The
25 200-W Ash Pit Demolition saite is an active facility that is scheduled to submit a RCRA
26 Closure Plan in November 1992. In September 1991, a Management Action Plan was
27 submitted for the closure of the 200-W Ash Pit Demolition 4ite. The purpose of the
28 Management Action Plan is to , 1) provide a coordinated approach for preparing the closure
29 plan and 2) obtain the necessary environmental permits and/or regulatory approval for final
30 closure. Implementation of this closure plan is expected to have no impact on other T Plant
31 A ra Area waste management units. No unplanned releases are associated with the
32 200-W Ash Pit Demolition Site.
33
34
35 2.7 INTERACTIONS WITH OTHER HANFORD PROGRAMS
36
37 In addition to RCRA, there are several other ongoing programs that affect buildings and
38 waste management units in the T Plant Aggregate Area. These programs-ineude:-4 the
39 Hanford Surplus Paciitics Prcgrm, the Rada Area Romedia Actizn Program, t
40 Hanford Sito sinrgl atn Programand the Defnse Waste Manageme nt Prgram.

42 fr * isC
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1 CMfs#r CPrognm . TMt1

3
4The Hanford Surplus Pacilitiescs ,, .grmi

5 responsible for the safe and cost-effective surveillance, maintenance, and decommissioning of
6 surplus facilities at the Hanford Site. All of the major inactive buildings within the T Plant
7 Aggregate Area are covered under this program. The Surplus FaeilitieTa Mprogram is also
8 responsible for managing the RCRA closure and-RARA-activities. The-pgram
9 established the cost, schedule, and technical baselines for individual projects and
10 provides the program management for completing the work. The work activities relative to
11 projects are completed by various functional organizations through a matrix management
12 system. Performing organizations are assigned work by the program office using cost
13 account authorizations and cost account plans. P es s e
14" fa d val y PreeT m y odecommissioning; ad RCRA7
15 and-RARA held s work at the Hanford Site is performed by Hanford Restoration
16 Operations (Winship and Hughes 1991).
1-7
18 The Radiation Area Remedial Action (RARA) Program is eendueted as part ef the
19 Surlus Fazilitics rogram. The RAPA is responsible for the surveillance, maintenance,
20- decontamination, and/or interim stabilization of inactive burial grounds, cribs, ponds,
2L, trenches and unplanned releases at the Hanford Site. A major concern associated with these
22 requirements is the management and control of surface soil contamination. All of the
23' controlled access surface radiation zones and the cribs with collapse potential in the T Plant
24. Aggregate Area are covered by this program.
25
26- The Hanferd-Site-Single-Shell Tank Cqsur Program covers near-term waste
27, management activities to ensure safe interim storage of waste in the tanks. It also addresses
28 the environmental restoration activities to close the 1 single-shell tanks operable units
29" included" in the 241-T, 241-TX and 241-TY Tank Farms. The primary regulatory drivers
30 of this program are the Tri-Party Agreement and RCRA.
31
32 The Defense-Waste Management Program is responsible for all actively operating waste
33 management units in the T Plant Aggregate Area. T
34 S nnasin h2 D ntehe

35 $cKve Tank an lhg-e wsepoesln s thers ed~ die-s oesan

36 t ,.*4
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Table 2-1. Summary o Waste Management Units.

Waste Volume Contaminated
Waste Management Unit Received Soil Volume Operable

(alias) Source Descriptiontlype () (M3) Unit
____________Thaika and zflts

241-T-101 Bismuth phosphate metal waste, tributyl phosphate, supernatant 5 04 ,000 1 NA 200-TP-6
Single-Shell Tank containing coating waste, REDOX ion exchange waste, REDOX

HLW, PNL, decontamination waste, evaporator, bottom 224-U
waste/MW

241-T-102 Bismuth phosphate metal waste, REDOX coating supernatant 122,000 NA 200-TP-6
Single-Shell Tank containing REDOX HLW, evaporator bottoms, B Plant ion

exchange, and B Plant LLW from tank farms/MW

241-T-103 Bismuth phosphate metal waste, coating waste and supernatant 103 ,000  NR 20- 6
Single-Shell Tank containing B Plant LLW, REDOX ion exchange, REDOX HLW,

and evaporator bottoms/MW

241-T-104 Bismuth phosphate first-cycle waste/MW 445 ,000 / NA 200-TP-6
Single-Shell Tank

241-T-105 Bismuth phosphate first-cycle and second-cycle 37 1,00 01 NA 200-TP-6
Single-Shell Tank waste, REDOX coating, decontamination waste, Hanford

Laboratory operations waste, supernatant containing LLW, and ion
exchange waste from tanks/MW

241-T-106 Bismuth phosphate first-cycle and supernatant containing coating 80 ,0 0 0 l NR 200-TP-6
Single-Shell Tank waste, B Plant LLW, and ion exchange waste from tank

farms/MW

241-T-107 Bismuth phosphate first-cycle, tributyl phosphate, supernatant 6 8 2 ,0 0 0 / NR 200-TP-6
Single-Shell Tank containing bismuth phosphate first-cycle, ion exchange, and coating

waste from tank farms/MW

241-T-108 Tributyl phosphate, bismuth phosphate first-cycle, Hanford 167 ,O0O05 NR 200-TP-6
Single-Shell Tank Laboratory operations waste, supernatant tributyl phosphate, B

Plant LLW, ion exchange, and evaporator bottoms from tank
farms/MW

WHC(TPLANT)/8-31-92/03217T.1

0

0

0

w~
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Table 2-1. Summary of Waste Management Unit?1 . Page 2 of 12
Waste Volume Contaminated

Waste Management Unit Received Soil Volume Operable
(alias) Source Description/Type (L) (M3 ) Unit

241-T-109 Bismuth phosphate first-cycle, tributyl phosphate, and supernatant 2 2 0 ,0 0 0 l NR 200-TP-6
Single-Shell Tank containing tributyl phosphate, ion exchange, evaporator bottoms,

and PNL waste from tank farms/MW

241-T-110 Bismuth phosphate second-cycle and 224-U Building waste/MW 1,435,000' NA 200-TP-6
Single-Shell Tank

241-T-111 Bismuth phosphate second-cycle and 224-U Building waste/MW 1,734,000' NR 200-TP-6
Single-Shell Tank

241-T-112 Bismuth phosphate second-cycle waste, PNL waste, and 254,000b' NA 200-TP-6
Single-Shell Tank supernatant containing B Plant LLW, ion exchange from 241-T

tanks, and decontamination waste/MW

241-T-201 224-U Building waste/MW 110,000b, NA 200-TP-6
Single-Shell Tank

241-T-202 224-U Building waste/MW 80,000"' NA 200-TP-6
Single-Shell Tank

241-T-203 224-U Building waste/MW 133,000b' NA 200-TP-6
Single-Shell Tank

241-T-204 224-U Building waste/MW 144,000"' NA 200-TP-6
Single-Shell Tank

241-TX-101 Bismuth phosphate metal waste, supernatant containing REDOX 330,000b' NA 200-TP-5
Single-Shell Tank and HLW, coating waste, tributyl phosphate, bismuth phosphate

first-cycle waste, REDOX and waste fractionization ion exchange,
B Plant HLW and LLW, non-complexed waste, PUREX LW,
organic wash, partial neutralization feed, and evaporator bottoms
and decontamination waste from tanks/MW

241-TX-102 Bismuth phosphate metal waste, 242-T Evaporator waste, 428,000"' NA 200-TP-5
Single-Shell Tank supernatant containing REDOX HLW, evaporator bottoms from

241-TX tanks/MW

WHC(rPLANT)/8-31-92/03217T.1

01

"3 r

ON

w

i 1 5 j
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Table 2-1. Summary of Waste Management Units'. Page 3 of 12
Waste Volume Contaminated

Waste Management Unit Received Soil Volume Operable
(alias) Source Description/Type (L) (m) Unit

241-TX-103 Bismuth phosphate metal waste, 242-T Evaporator waste, 594,000"' NA 200-TP-5
Single-Shell Tank supernatant containing bismuth phosphate metal, non-complexed

waste, tributyl phosphate, and partial neutralization feed from
241-TX tanks/MW

241-TX-104 Bismuth phosphate metal waste, 242-T Evaporator waste, 246,000"' NA 200-TP-5
Single-Shell Tank supernatant containing REDOX ion exchange, and HLW, PUREX

organic wash waste, B Plant ILW and tributyl phosphate from
241-TY and -TX tanks/MW

241-TX-105 Bismuth phosphate metal waste, 242-T Evaporator waste, 2,305,000"' NR 200-TP-5
Single-Shell Tank supernatant containing REDOX ion exchange, and HLW, PUREX

organic wash waste from 241-BX and -SX Tank Farms/MW -

241-TX-106 Bismuth phosphate metal waste, tributyl phosphate, 242-T 1,715,000"' NA 200-TP-5
Single-Shell Tank Evaporator waste, supernatant containing REDOX ion HLW,

PUREX organic wash waste, evaporator bottoms, and coating
waste from 241-TX tanks/MW

241-TX-107 Bismuth phosphate metal waste, 242-T Evaporator waste, 136,000b' NR 200-TP-5
Single-Shell Tank supernatant containing bismuth phosphate metal, and REDOX

HLW from 241-TX tanks/MW

241-TX-108 Bismuth phosphate metal waste, REDOX HLW, 242-T Evaporator 507,000"' NA 200-TP-5
Single-Shell Tank waste, supernatant containing decontamination waste, tributyl

phosphate, and evaporator bottoms from 241-TX and -TY
tanks/MW

241-TX-109 Bismuth phosphate first-cycle waste, 242-T Evaporator waste, 1,453,000"' NA 200-TP-5
Single-Shell Tank supernatant containing bismuth phosphate first-cycle waste, and

evaporator bottoms from 241-T, -TX, -TY tanks/MW

241-TX-1 10 Bismuth phosphate first-cycle waste, and 242-T Evaporator 1,749,000b' NR 200-TP-5
Single-Shell Tank waste/MW

WHC(TPLANT)/8-31-92/03217T.1
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Table 2-1. Summary of Waste Management Unit?. Page 4 of 12
Waste Volume Contaminated

Waste Management Unit Received Soil Volume Operable
(alias) Source Description/Type (L) (M3) Unit

241-TX-111 Bismuth phosphate first-cycle waste, and 242-T Evaporator waste, 1,400,000' NA 200-TP-5
Single-Shell Tank and supematant containing tributyl phosphate waste from 241-TX

tanks/MW

241-TX-112 242-T Evaporator waste, bismuth phosphate first-cycle waste, and 2,457,000b' NA 200-TP-5
Single-Shell Tank supernatant containing evaporator bottoms from 241-TX tanks/MW

241-TX-113 242-T Evaporator waste and supernatant containing evaporator 2,298,000' NR 200-TP-5
Single-Shell Tank bottoms from 241-TX tanks/MW

241-TX-114 242-T Evaporator waste and supernatant containing bismuth 2,025,000)I NR 200-TP-5
Single-Shell Tank phosphate first-cycle waste and evaporator bottoms from 241-TX

tanks/MW

241-TX-115 242-T Evaporator waste, tributyl phosphate waste, coating waste, 2,422,000b/ NR 200-TP-5
Single-Shell Tank decontamination waste, supernatant containing bismuth phosphate

metal, evaporator bottoms from 241-U, -S, -T, -TX tanks/MW

241-TX-116 Supernatant containing evaporator bottoms from 241-TX tanks/MW 2,388,000b' NR 200-TP-5
Single-Shell Tank

241-TX-117 Supernatant containing first-cycle waste and evaporator bottoms 2,369,000'. NR 200-TP-5
Single-Shell Tank from 241-TX tanks/MW

241-TX-118 242-T Evaporator feed tank waste, 234-Z and 235-Z Buildings 1,313,400' NA 200-TP-5
Single-Shell Tank waste, caustic solution, tributyl phosphate, decontamination waste,

supernatant containing tributyl phosphate, bismuth phosphate
first-cycle waste, evaporator bottoms, partial neutralization feed,
and coating waste from 241-T, -TX, -TY, -U tanks/MW

241-TY-101 Bismuth phosphate first-cycle waste and supernatant containing 4 47 ,0 0 0 ' NR 200-TP-5
Single-Shell Tank bismuth phosphate, first cycle waste; tributyl phosphate waste; and

evaporator bottoms from 241-TY, -TX, and -SX Tank Farms/MW

241-TY-102 Supernatant containing B Plant LLW, REDOX HLW, PUREX 242,000b NA 200-TP-5
Single-Shell Tank organic wash waste, REDOX ion exchange waste, and evaporator

bottoms from 241-TX and -TY tanks/MW
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Table 2-1. Summary of Waste Management UnitsM

Waste Volume Contaminated
Waste Management Unit Received Soil Volume Operable

(alias) Source Description pe (L) (m) Unit
241-TY-103 Bismuth phosphate first-cycle waste and supernatant containing 6 1,3 00 l NR 200-TP-5
Single-Shell Tank bismuth phosphate, first cycle waste; tributyl phosphate waste;

PUREX organic wash waste, REDOX ion exchange waste, coating
waste, evaporator bottoms, and decontamination waste from 241-
BX, -T, -TX, -TY and -AX tanks/MW

241-TY-104 Tributyl phosphate waste; supernatant containing REDOX ion 174 ,000bI NR 200-TP-5
Single-Shell Tank exchange waste; PUREX organic wash waste, bismuth phosphate

first-cycle waste, tributyl phosphate waste, and decontamination
waste from 241-TX and -TY Tank Farms/MW

241-TY-105 Tributyl phosphate waste/MW 874,0001 NR 200-TP-5
Single-Shell Tank

241-TY-106 Tributyl phosphate waste/MW 6 4 ,000W NR 200-'T?-5
Single-Shell Tank I

241-T-361 Radioactively contaminated liquid from T-Plant/MW 105,98&" NA 200-TP-4
Settling Tank

241-T-301 Mixed waste liquid/MW NR NA 200-TP-6
Catch Tank

241-T-302 Mixed waste liquid/MW NR NA 200-TP-6
Catch Tank

241-TX-302A Waste solutions from processing and decontamination NR NA 200-TP-5
Catch Tank operations/MW

241-TX-302B Waste solutions from processing and decontamination NR NA 200-TP-5
Catch Tank operations/MW

241-TX-302C Waste solutions from processing and decontamination 11,520"" NA 200-TP-4
Catch Tank operations/MW

241-TY-302A Waste solutions from processing and decontamination NR NA 200-TP-5
Catch Tank operations/MW

WHC(TPLANT)/8-31-92/03217T.1
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Table 2-1. Summary of Waste Management Unit.

Waste Volume Contaminated
Waste Management Unit Received Soil Volume Operable

(alias) Source Description/Type (L) (in3) Unit

241-TY-302B Waste solutions from processing and decontamination NR NA 200-TP-5
Catch Tank operations/MW

244-TXR Waste from 241-T, -TX, -TY Tank Farms, and Z Plant/MW 98 ,48 0  NA 200-TP-5
Receiver TanI&

244-TXR VaulW1  Waste uranium slurry generated from T Plant via the 241-T and NA NA 200-TP-5
241-TX Tank Farms/MW

216-T-6 Crib Cell drainage from tanks in 221-T Building. The waste is low salt 45,000,000 290 200-TP-3
(241-T-361, 361-T-1 and neutral/basic/TRU, MW
and -2 Cribs

216-T-7TF Second-cycle supernatant waste from 221-T Building. Effluents 110,000,000 4,500 200-TP-1
Crib and Tile Field plus waste via tank farm. The waste is high salt and
(241-T-3 Crib and Tile neutral/basic/MW
Field

216-T-8 Crib Decontamination sink waste and sample slurper waste. The waste is 500,000 220 200-TP-4
(222-T-1 and -2 Cribs) neutral/basic/MW

216-T-18 Crib First-cycle scavenged tributyl phosphate supernatant waste/TRU, 1,000,000 590 200-TP-2
(216-T-17 Crib) MW

216-T-19TF Crib and Process condensate from waste evaporator, cell drainage, 455,000,000 4,500 200-TP-2
Tile Field second-cycle supernatant waste, condensate and steam
(241-TX-153 Crib and condensate/MW
Tile Field)

216-T-26 Crib First-cycle scavenged tributyl phosphate supernatant waste/MW 12,000,000 460 200-TP-2
(216-TY-1 Cavern)

216-T-27 Crib 300 Area laboratory waste from 340 Building/MW 7,190,000 460 200-TP-2
(216-TY-2 Cavern)

WHC(TPLANT)/8-31-92/03217T.1
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Table 2-1. Summary of Waste Management Unit?. Page 7 of 12
Waste Volume Contaminated

Waste Management Unit Received Soil Volume Operable
(alias) Source Description/Type (L) ( 3) Unit

216-T-28 Crib Steam condensate decontamination waste, laboratory waste, 42,300,000 460 200-TP-2
(216-TY-3 Cavern) miscellaneous waste via tank farm/MW

219-T-29 Crib Condensate runoff from sand filter. The waste type is potentially 74,000 NR 200-TP-4
(291-T Sand Filter and acidic/MW
Sewer)

216-T-31 Contaminated steam condensate/MW NR NR 200-TP-2
French Drain

216-T-32 Crib Waste from 224-T Building via tank farm/TRU, MW 29,000,000 460 200-TP-1
(241-T-1 and -2 Cribs)

216-T-33 Crib Decontamination waste from 2706-T Building/MW 1,900,000 61 200-TP-4

216-T-34 Crib 300 Area laboratory waste from the 340 Building/MW 17,300,000 1,200 200-TP-4

216-T-35 Crib 300 Area laboratory waste from the 340 Building/MW 5,720,000 1,400 200-TP-4

216-T-36 Crib Steam condensate decontamination waste, and miscellaneous waste 522,000 410 200-TP-1
from 221-T and 221-U Buildings/MW

216-W-LWC Crib All process wastewater from 2724-W and 2723-W Buildings/LLW 1,200,000,000 NR 200-SS-2
(216-W-1 Laundry
Waste Crib)

216-T-2 Decontamination sink waste and sample simper waste from 221T 6,000,000 NR 200-TP-4
Reverse Well Building/MW
(222-T-1 10 Dry Well)

216-T-3 Cell drainage from Tank 5-6 in the 221-T Building and overflow 11,300,000 290 200-TP-4
Reverse Well waste from 241-T-361 Settling Tank/TRU, MW
(241-T-361-A Dry Well
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Table 2-1. Summary of Waste Management Units'. Page 8 of 12

Waste Volume Contaminated
Waste Management Unit Received Soil Volume Operable

(alias) Source DescriptionfType (L) (a3) Unit
Ponds Ditchtes, n rece

216-T-4A Pond Process cooling water, steam condensate and condenser cooling 42,500,000,000 24,000 200-TP-3
(216-T-4 Swamp) water/MW

216-T-4B Pond Steam condensate, condenser cooling water, and nonradioactive NR 24,000 200-TP-3
(216-T-4 New Pond) wastewater from 221-T Building/LLW

216-T-1 Ditch Miscellaneous waste from pilot plant experimental work, 178,000,000" 2,200 200-TP4
(221-T Ditch) intermittent decontamination waste, and waste from the head end of

the 221-T Building/LLW

216-T4-1D Ditch Process coaling water, steam condensate and decontamination NR 890 200-TP-3
(216-T-4 Swamp) waste from 2706-T Building/MW

216-T-4-2 Ditch Steam condensate, condenser cooling water and nonradioactive Volume 890 200-TP-3
wastewater/LLW included with

216-T-4 Pond

200-W Powerhouse Wastes from steam production and water treatment 38 TImin NR 200-TP-2
Pond activities/NHNR

216-T-5 Trench Second-cycle supernatant waste. The waste is high salt and 2,600,000 44 200-TP-1
(216-T-12 Trench) neutral/basic/MW

216-T-9 Trench Heavy equipment and vehicle decontamination waste/NHNR NR NR 200-TP-4
(Decon. Trench)

216-T-10 Trench Heavy equipment and vehicle decontamination waste/NHNR NR NR 200-TP4
(Decon. Trench)

216-T-11 Trench Heavy equipment and vehicle decontamination waste/NHNR NR NR 200-TP-4
(Decon. Trench)

216-T-12 Trench Contaminated sludge/MW 5,000,000 9.90 200-TP-3
(207-T Sludge Pit) I
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Table 2-1. Summary of Waste Management Unitsal.

0
Page 9 of 12

Waste Volume Contaminated
Waste Management Unit Received Soil Volume Operable

(alias) Source Description/Type (L) (n) Unit

216-T-13 Trench Vehicle decontamination sludge/MW NR NR 200 TP-2
(269-W Regulated
Garage) I

216-T-14 Trench First cycle supernatant waste/MW 1,000,000 110 200-TP-3
(241-T-1 Trench)

216-T-15 Trench First cycle supernatant waste/MW 1,000,000 120 200-TP-3
(241-T-2 Trench)

216-T-16 Trench First cycle supernatant waste/MW 1,000,000 120 200-TP-3
(216-T-3 Trench,
216-T-15 Trench)

216-T-17 Trench First cycle supernatant waste/MW 785,000 120 200-TP-3
(241-T-4 Trench,
216-T-6 Trench)

216-T-20 Trench Contaminated nitric acid/MW 18,900 2 200-TP-2
(216-TX-2, 155-TX
Trench)

216-T-21 Trench First cycle supernatant waste/MW 460,000 120 200-TP-1
(241-TX-1) I

216-T-22 Trench First cycle supernatant waste/MW 1,530,000 120 200-TP-1
(241-TX-2)

216-T-23 Trench First cycle supernatant waste/MW 1,480,000 120 200-TP-1
(241-TX-3)

216-T-24 Trench First cycle supernatant waste/MW 1,530,000 120 200-TP-1
(241-TX-4)

216-T-25 Trench First-cycle evaporator bottoms/MW 3,000,000 89 200-TP-1
(241-TX-5) _
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Table 2-1. Summary of Waste Management Units. Page 10 of 12
Waste Volume Contaminated

Waste Management Unit Received Soil Volume Operable
(alias) Source Description/Type (L) (in) Unit

Sefti Taksand AscitdDitFels

2607-WI Sanitary wastewater and sewage/NHNR 18,300/day NA 200-SS-2
Septic Tank/Drain Field

2607-W2 Sanitary wastewater and sewage/NHNR 10,200/day NA 200-SS-2
Septic Tank/Drain Field

2607-W3 Sanitary wastewater and sewage/NHNR 14,200/day NA 200-TP-4
Septic Tank/Drain Field

2607-W4 Sanitary wastewater and sewage/NHNR 10,600/day NA 200-TP-4
Septic Tank/Drain Field

2607-WT Sanitary wastewater and sewage/NHNR 20/day NA 200-TP-5
Septic Tank/Drain Field

2607-WTX Sanitary wastewater and sewage/NHNR 740/day NA 200-TP-5
Septic Tank/Drain Field

241-T-151 Waste solutions from processing and decontamfination NA NA 200-TP-6
Diversion Box operations/MW

241-T-152 Waste solutions from processing and decontamination NA NA 200-TP-6
Diversion Box operations/MW

241-T-153 Waste solutions from processing and decontamination NA NA 200-TP-6
Diversion Box operations/MW

241-T-252 Waste solutions from processing and decontamination NA NA 200-TP-6
Diversion Box operations/MW

241-TR-152 Waste solutions from processing and decontamination NA NA 200-TP-6
Diversion Box operations/MW
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Table 2-1. Summary of Waste Management Unit". Page 11 of 12

Waste Volume Contaminated
Waste Management Unit Received Soil Volume Operable

(alias) Source Description/lype (L) (m) Unit

241-TR-153 Waste solutions from processing and decontamination NA NA 200-TP-6
Diversion Box/Booster operations/MW
Pump Pit

241-TX-152 Waste solutions from processing and decontamination NA NA 200-TP-5
Diversion Box operations/MW

241-TX-153 Waste solutions from processing and decontamination NA NA 200-TP-5
Diversion Box operations/MW

241-TX-154 Waste solutions from processing and decontamination NA NA 200-TP-4
Diversion Box operations/MW

241-TX-155 Waste solutions from processing and decontamination NA NA 200-TP-2
Diversion Box operations/MW

241-TXR-151 Diversion No information available/MW NA NA 200-TP-5
Boxa

241-TXR-152 Waste solutions from processing and decontamination NA NA 200-TP-5
Diversion Box operations/MW

241-TXR-153 Waste solutions from processing and decontamination NA NA 200-TP-5
Diversion Box operations/MW

241-TY-153 Waste solution from processing and decontamination NA NA 200-TP-5
Diversion Box operations/MW

242-T-151 Unknown/MW NA NA 200-TP-5
Diversion Box

207-T Process cooling water, steam condensate, evaporator cooling water, NA NA 200-TP-3
Retention Basin flow from 221-T, 221-TA, and 224-T Buildings/LLW I I
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Table 2-1. Summary of Waste Management Units. Page 12 of 12

Waste Volume Contaminated
Waste Management Unit Received Soil Volume Operable

(alias) Source Description/Type (L) (nf) Unit

200-W Ash Disposal Various hazardous organic chemicals/LLW, 1W NA NA 200-SS-2
Basin

200-W Ash Pit Various unstable chemicals/LLW NA NA 200-SS-2
Demolition SiteY

200-W Burning Pit Construction and office waste, paint waste, and chemical NA NA 200-SS-2
solvents/HW

200-W Powerhouse Ash Ash from the 200 West Area Powerhouse cooling and ventilation 43,827,000 m3  NR 200-SS-2
Pit steam condensate/NHNR

218-W-8 Burial Ground Laboratory process sample waste from 222-T Building/MW 68,000 n? NR 200-TP-4
(222-T Vault)

" Data taken from WHC 1991a.
b Waste volume remaining (Hanlon 1992).
C Waste volume received as of 1979 (Maxfield 1979). Unit still active.
dl Waste management units are not listed in the Tri-Party Agreement.

NA - Not applicable
NR - No value reported
Waste Type: HLW - high-level waste

LLW - low-level waste
MW - mixed waste
TRU - transuranic waste
NHNR - nonhazardous, nonradioactive waste
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Table 2-2. Radionuclide Waste Inventory Summary. Page 1 of 5

QUANTITY OF REPORTED RADIONUCLIDES (Cia'

Total PU 23U 17,I 0S CO 3 24A other
Waste Management Unit (grams) U 

13
7Cs 

1 Ru "Sr Co 3
1Am Radiornzclides Z9N 24U

Ta andVut ___ ____

241-T-361 Settling Tank 15,500 Ci NR NR NR NR NR NR NR NR NR NR

241-T-301 Catch Tank NR NR NR NR NR NR NR NR NR NR NR

241-T-302 Catch Tank NR NR NR NR NR NR NR NR NR NR NR

241-TX-302A Catch Tank NR NR NR NR NR NR NR NR NR NR NR

241-TX-302B Catch Tank NR NR NR NR NR NR NR NR NR NR NR

241-TX-302C Catch Tank NR NR NR NR NR Ni NR NR NR NR NR

241-TY-302A Catch Tank NR NR NR NR NR NR NR NR NR NR NR

241-TY-302B Catch Tank NR NR NR NR NR NR NR NR NR NR NR

244-TXReceivingTank NR NR NR NR NR NR NR NR NR NR NR

244-TXRVault NR NR NR NR NR NR NR NR NR NR NR

216-T-6 Crib 390.0 0.0076 110.0 6.0701-11 124.0 0.0305 NR NR NR 22.30 6.01

216-T-7rF Crib and Tile Field 130.0 0.00304 21.20 2.020E-09 24.00 0.0142 NR NR NR 7.42 2.00

216-T-8 Crib 5.000 0.0015 0.04010 6.630E-12 0.3760 0.00099 NR NR NR 0.285 0.077

216-T-18 Crib 1800.0 0.00911 24.20 1.380E-09 2.800 0,137 0.800g, NR NR 103.0 27.7

216-T-19TF Crib and Tile Field 14.40 NR 17.50 6.030E-06 27.80 NR 4.250 .009820 NR NR NR

216-T-26 Crib 59.00 0.503 75.60 8.020E-08 282.0 0.0189 NR NR NR 3.37 0.908

216-T-27 Crib 13.00 0.00243 55.90 4.090F-5 75.30 0.067 NR NR NR 0.742 0.200

216-T-28 Crib 70.00 0.131 193.0 1.960E-5 106.0 0.319 NR NR NR 4.00 1.08

216-T-29 Crib NR NR NR NR NR NR NR NR NR NR NR
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Table 2-2. Radionuclide Waste Inventory Summary. Page 2 of 5

QUANTITY OF REPORTED RADIONUCLIDES (Ci)t

Total Pu Other
Waste ManagementUnit (grams) 2U 3Cs 106R 9Sr %CO H 24Am Radionuclides Z% 4pu

216-T-31 French Drain NR NR NR NR NR NR NR NR NR NR NR

216-T-32Crib 3200.0 0.0076 9.710 4.440E-11 10.90 0.00827 NR NR NR 1.83 49.3

216-T-33 Crib 5.000 0.00152 0.2670 6.860E-08 0.2560 0.0515 NP NR NR 0.285 0.077

216-T-34Crib 107.0 0.00138 157.0 5.980E-06 178.0 0.585 NR NR NR 6.11 1.65

216-T-35 Crib 66.20 0.01640 11.70 1.4401305 11.4 0.298 Ni Ni NR 3.78 1.02

216-T-36 Crib 2.480 0.00039 3.790 5.24E-06 4.360 0.0487 Ni Ni NR 0.142 0.0381

216-W-LWC Crib NR NR NR NR NR NR Ni Ni NR NR NR

216-T-2 Reverse Well NR N R R NR NR NR NR NR NR NR NR

216-T-3 Reverse Well 3350.0 NR 21.30 5.2201312 18.60 NR NR NR NR 191.0 51.5

londs, DZtches, tnd Trenches

216-T-4A Pond -NR NR NR NR NR NR NR NR NR NR NR

216-T-4B Pond 3.71 0.232 6.23 8.67E-07 3.37 NR NR NR NR NR NR

200-W Powerhouse Pond NR NR NR NR NR NR NR NR NR NR NR

216-T-1 Ditch 0.1 0.0015 0.0387 4.39&13 0.0363 NR NR NR NR NR NR

216-T-4-1D Ditch NR NR NR NR NR NR NR NR NR NR NR

216-T-4-2Ditch NR NR NR NR NR NR NR NR NR NR NR

216-T-5 Trench 180.0 0.00152 31.10 8.250E-10 0.4200 0.0899 NR NR NR 10.30 2.77

216-T-9 Trench NR NR NR NR NR NR NR NR NR NR NR

216-T-10 Trench NR NR NR NR NR NR NR NR NR NR NR

216-T-11Trench NR NR NR NR NR NR NR NR NR NR NR
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Table 2-2. Radionuclide Waste Inventory Summary. Page 3 of 5

QUANTITY OF REPORTED RADIONUCLIDES (Ci"_

Total Pu Other
Waste Management Unit (grams) 23RU 37Cs lO6Ru 90sr Co 3H 241A, Radionuclides 23t 1 2U

216-T-12Trench 1.000 0.0152 4.340 1.380C-b 2.050 0.0341 NR NR NR 0.0571 0.0154

216-T-13 Trench NP NR NR NR NR NR NR NR NR NR NR

216-T-14Trench 0.8800 0.0102 204.0 2.0701-10 2.460 0.236 0.8002, NR NR 0.0502 0.135

216-T-15 Trenoh 0.9400 0.00911 450.0 1.660F10 8.620 0.188 0.80021 NR Ni 0.0537 0.0145

216-T-16Trench 0.6500 0.00743 227.0 1.790E,10 3.280 0.204 0.8002 NR NR 0.0372 0.1010

216-T-17Trench 0.5300 0.0068 162.0 1.380E-10 1.230 0.0157 0.600& NR NR 0.303 0.00816

216-T-20 Trench NR 0.0167 0.4400 7.4401-12 0.3880 NR NR NR NR NR NR

216-T-21Trench 1.000 0.00033 174.0 8.560E-10 3.280 0.314 0.400' NR NR 0.571 0.154

216-T-22Trenoh 2.0000 0.00067 803.0 4.140E-10 20.90 0.0157 1.200' NR NR 0.114 0.308

216-T-23 Trench 1.000 0.00034 577.0 3.590E-10 16.82 0.0157 1.20e1 NR NR 0.0571 0.0154

216-T-24Trench 2.000 0.00278 617.0 4.420E-10 16.40 0.0157 1.20'W NR NR 0.114 0.0308

216-T-25 Trench 1000 0.00030 3860.0 1.380E-09 1.640 0.00157 2.4(# NR NR 0.571 0.154

Siw Tak bn rain Hll

2607-Wl Septic Tank NR NR NR NR NR NR NR NR NR NR NR

2607-W2 Septic Tank NR NR NR NR NR NR NR NR NR NR NR

2607-W3 Septic Tank NR NR NR NR NR NR NR NR NR NR NR

2607-W4 Septic Tank NR NR NR NR NR NR NR NR NR NR NR

2607-Wr Septic Tank NR NR NR NR NR NR NR NR NR NR NR

2607-WTX Septic Tank NR NR NR Ni NR NR NR NR NR Ni Ni

241-T-151 Diversion Box NR NR NR NR NR NR NR NR NR NR NR
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Table 2-2. Radionuclide Waste Inventory Summary. Page 4 of 5
QUANTITY OF REPORTED RADIONUCLIDES (Ci)2_

Total Pu Other
Waste Management Unit (grams) 23U Cs 06Ru 'Sr MCo 3H 2 41Am Radionuclides MFU 2pu

241-T-152DiversionBox NR NR NR NR NR NR NR NR NR NR NR

241-T-153 Diversion Box NR NR NR NR NR NR NR NR NR NR NR

241-T-252DiversionBox NR NR NR NR NR NR NR NR NR NR NR

241-TR-152 Diversion Box NR NR NR NR NR NR NR NR NR NR NR

241-TR-153 Diversion Box NR NR NR NR NR NR NR NR NR NR NR

241-TX-152fDiversion Box NR NR NR NR NR NR NR NR NR NR NR

241-TX-153 Diversion Box NR NR NR NR NR NR NR NR NR NR NR

241-TX-154 Diversion Box NR NR NR NR NR NR NR NR NR NR NR

241-TX-155 Diversion Box NR NR NR NR NR NR NR NR NR NR NR

241-TXR-151 DiversionBox NR NR NR NR NR NR NR NR Ni NR NR

241-TXR-152 Diversion Box NR NR NR NR NR NR NR NR NR NR NR

241-TXR-153 Diversion Box NR NR NR NR NR NR NR NR NR NR NR

241-TY-153 Diversion Box NR NR NR NR NR NR NR NR NR NR NR

242-T-151 Diversion Box NR NR NR Ni NR NR NR NR NR NR NR

207-T Atetention Basin N j N NR NR NR NR NR NR NR NR Ni

200-W Ash Disposal Basin Nit Nit Nit Nit Nit Nit NR Nit Nit Nit Nit

200-W Ash Pit Demolition Site NR NR NR NR NR NR Ni Ni NR NR NR

200-W Buning Pit NR NR NR NR NR NR Ni Ni NR NR NR

200-W Powerhouse Ash Pit NR NR NR NR NR NR Ni Ni NR NR NR

WHC(TPLANT)/8-31-92/03217T.1
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Table 2-2. Radionuclide Waste Inventory Summary. Page 5 of 5

Source: WHC 1991a.

0 Values are from HISS Database (Stenner et al. 1988) and are decayed through April 1, 1986.
NR - No value reported.

WHC(rPLANT)/8-31-92/03217T.1

QUANTITY OF REPORTED RADIONUCLIDES (Ci)a

Total Pu Other
Waste Management Unit (grams) IU t Cs lfj Sr *C 

3H 24Am Radkuclides 23 2Pu

218-W-8 Buial Ground 0.3000 0.0001 6.403 3.607E-11 5.625 NR NR NR NR 0.171 0.00462

UPR-200-W-160 1.000 NR 17.00 3.460E-10 16.00 NR NR NR NR NR NR
UnplannedRelease J 6 I I

CD
K
w

0

0.
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Table 2-3. Chemical Waste Inventory Summary. Page 1 of 7

waft QUANTITY OF REPORTED CHEMICALS (kg)

Management F Idi sodin I I
Unit NH4NOj cando FluokIn Nant Nitrm HNO, Pbphar Pasin soi0n AIni:.r Dcbrcm.J NaOH 3Onlar Sinc S'4&ts 1120.

- - - - -' 'fnks nd YauIt"__ _ _-

241-T-361 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
&ttihg Tank

241-T-301 Catch NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Tank

241-T-302 Ctch NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Tank

241-TX-3M2A NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Catch Tank

241.TX-302B NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Catch Tank

241-TX-302C NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Cach Tak

241-TY-3M2A NR NR NR NR NR NR NR NR NR Ni NR NR Ni NR NR NR
Cath Tak

241-TY-32B NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Catch Tark

244TX NR NR NR NR NR NR NR NR NR NR NR NR Ni NR NR NR
Receivinj Tank

244TXRVau NR NR NR NR NR NR NR NR Ni NR NR NR NR NR NR NR

216.T-6 Crib 2,6a NR 24,000 180,00 NR NR 13,000 NR 1D,0D0 NR NR NR 6,001 Ni 1,5(0 NR

216-T-71F Crib 14D,000 NR 170,000 2,30,0D NR NR 500,00W 250,0W 1,270,00W NR NR NR 4,0WO Ni 70,003 NR
n TiFle FJ

216-T-8 Crib NR NR NR NR Ni 1,0 NR NR NR NR 10 NR NR NR NR 1,000

216-T-19 Crib NR NR zm 80,M 9,00 NR 19,0w NR 600 8,003 NR B,00 NR 3,200 4,0M NR

216-T-191F Crib 18,0 NR Ni 150,00 NR NR 60,0d NR 90,000 NR NR NR NR NR 9,000 NR
Iur TNR r1ck2

216-T-25 Crib - Ni 6,0W0 30,0W0 l,0WM,)0 110,0W0 Ni 230,&QJ Ni 7(0,0W0 5(0,0W0 Ni 1(0,0W0 Ni 4,0W 50,0W0 Ni

WHC(rPLANT)/8-31-92/03217T.1
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Table 2-3. Chemical Waste Inventory Summary. Page 2 of 7

Waste QUANTITY OF REPORTED CHEMICALS (kg)

Management O
unit NR4MO, F=id ln.1Id MMj Mkuiw 1MG, "pbosM Posn. Scdhm Ahmt mW Didn 1141H OX&%at Silicaj Sdfai H2 S04

216T-27 Cib NR NR NR LODD NR NR NR NR NR NR NR NR NR MR NR NR

216-T-28 Crb NR NR NR 10,'M NR NR NR NR NR NR NR NR NR NR NR NR

21&T-29 Crb NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR

21&T-31 French NR NR NR NR NR NR NR NR NR NR NR NR NR NR nR NR
Draba

216-T-32 Crib I.e MR lW ,mt 1,2M, NR NR 9O0 NR 1,100D NR NR NR 409W KR 10,00 NR

21&T-33 Crb NR NR NR NR NR NR NR NR NR NR NR 10 NR NR NR

21&T-34 Cri% NR NR NR 00 NR NR NR NR NR NR NR NR NR NR NR NR

26-T-35 Crib NR NR NR IpOJ NR NR NR NR NR NR NR NR NR NR NR NR

21&T-36 Crib NR NR NR NR MR NR NR NR NR NR NR 1000 MR NR NR NR

216-WLWC NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR

- -RevrseW-A

21&T-2 Rverse NR NR NR NR NR 6,0M NR NR NR NR MNJ NR NR NR NR 10,tMW.1 I I I I _14

21&T-3 R.e 4,00 NR 'AMO 2N MR NR 2o W),w3 250, NR NR R MR 2,40 NRW-11 1 1
216-T-4A NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Pond

216-T4AB NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Pond

200-W NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Powerhous
Pond

216-T-1 NR NR NR NR NR NR NR NR NR NR NR 10000 NR NR NR NR
Ditch

WHC(TPLANT)/8-31-92/03217T.1
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Table 2-3. Chemical Waste Inventory Summary. Page 3 of 7

Waste QUANTITY OF REPORTED CHEMICALS (kg)
Management 

W. Sedl= Soawn Sodi
Unit NI{NOs cyanidl Fkntie Nitato Nkio HNO, Tho*b t Pbs.ien sodimn A.n= Al. fidnam N.OH Oxatute Slllka Sai HS0 4

216-T-4-ID NR NR NR NP NR NR NR NR NR NR NR NR NR NR NR NR
Ditch

216-T-4-2 NR NR NR 1.0 NR NR NR NR NR NR NR NR NR NR NR NR
Ditch

216-T-5 20,000 NR 8,000 140,000 NR NR 6,000 NR 100,000 NR NR NR NR 8,000 9,000 NR
Trench

216-T-9 NR NR NR NR NR NR NR NR NR NR NR NR Ni NR NR NR
Trench

216-T-10 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Trench

216-T-11 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Trench

216-T-12 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Trench

216-T-13 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Trench

216-T-16 NR NR 2,500 80,000 9,000 NR 19,000 NR 60,000 8,000 NR 8,000 Ni 3,200 4,000 NR
Trench

216-T-17 NR NR 2,000 60,000 7,000 NR 15,000 NR 50,000 7,000 NR 6,000 NR 2,500 3,100 NR
Trench

216-T-20 NR NR NR 15,000 NR NR NR NR NR NR NR NR NR NR NR NR
Trench

216-T-21 NR NR 1,200 40,000 4,000 Ni 9,000 NR 28,000 4,000 NR 4,000 NR 1,500 1,800 NR
Trench

216-T-22 NR NR 4,000 120,000 14,000 Ni 29,000 NR 90,000 13,000 NR 12,000 NR 5,000 6,000 NR
Trench

WHC(TPLANT)/8-31-92/03217T.1
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Table 2-3. Chemical Waste Inventory Summary. Page 4 of 7

Waste QUANTITY OF REPORTED CHEMICALS (kg)

Management Som So. S4. Sd9=
Unit NNN440, ysndo Fhoid Nfrrat Nitzi. MN,3 Phpbo Pc4.uin &dha Ahnte Drndda,., NaOH Omauws Swc SAfIaf H2so4

216-T-23 NR NR 4,000 120,000 14,000 NR 28,000 NR 90,000 12,000 NR 12,000 NR 5,000 6,000 NR
Trench

216-T-24 NR NR 4,000 120,000 14,000 NR 29,000 NR 90,000 13,000 NR 12,000 NR 5,000 6,000 NR
Trench

216-T-25 NR NR 40,000 1,200,000 140,000 NR 290,000 NR 900,000 130,000 NR 120,000 NR 50,000 60,000 NR
Trench

2607-WI NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Septic Tank

2607-W2 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Septic Tank

2607-W3 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Septic Tank

2607-W4 NR NR Ni NR N NR NI NR NR Ni Ni NR NR NR Ni NR
Septic Tank

2607-Wr Ni Ni NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Septic Tank

2607-n Ni Ni Ni Ni N NR NR NR NR Ni NI NR NR Ni Ni Ni
Septic Tank

241-T-151 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Diversion
Box

241-T-152 NR NR NR Ni Ni NR NR NR NR NR NR NR NR NR NR NR
Diversion
Box

WHC(TPLANT)/8-31-92/03217T. I
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Table 2-3. Chemical Waste Inventory Summary. Page 5 of 7

Waste QUANTITY OF REPORTED CHEMICALS (kg)

Management Fero soain scdn, scain sofao
Unit NINO, qmoide Ftnidork Nitnt NI'o HNO, Thoapuio PdUhaW Sedia AImfinue Di&,cntc N.OH 0miao Silk Sulfire HSO4

241-T-153 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Diversion
Box

241-T-252 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Diversion
Box

24l-TR-152 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Diversion
Box

241-TR-153 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Diversion
BOX

241-TX-152 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Diversion
Box

241-TX-153 NR NR NR NR Ni NR NR NR NR NR NR NR NR NR NR NR
Diversion
Box

241-TX-154 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Diversion
Box

241-TX-155 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Diversion
Box

241-TXR- NR NR NR NR NR NR NR NR NR NR NR NR NP NR NR NR
151
Diversion
Box

WHC(rPLANT)/8-31-92/03217T.1
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Table 2-3. Chemical Waste Inventory Summary. Page 6 of 7

W ____QUANTITY OF REPORTED CHEMICALS (kg)

Management F.,1 . Sihn Sodit Solhn Somi
Unit NH: O, c FtM. Thodd Nirate Nitrii HNO, Pxmp.a Potaseih Sdfn Ahof..t Dhdmte noR OnIato Silicate SNi.N0 HsSO4

241-TXR- NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
152
Diversion
Box

241-TXR- NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
153
Diversion
Box

241-TY-153 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR Ni
Diversion
Box

242-T-151 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Diversion
Box

207-T NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Retention
Basin

__________ - uor Sites -

200-W Ash NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Disposal
Basin

200-W Ash NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Pit
Demolition
Site

200-W NR NR NR NR NR NR NR NN Nt Ni NR Ni NR Ni
Burning Pit

WHC(rPLANTy8-31-92/03217T.1
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Table 2-3. Chemical Waste Inventory Summary. Page 7 of 7

wate QUANTITY OF REPORTED CHEMICALS (kg)
Management F. Sodi. S09LM solh= So&.

Unit NlfNO, cyazdo FluorW Niinta Niuto HNO, Phop.fat Pean. Sodibr Ah.n r.I Diedr nt N.OH Onat Silicate Suite i4S2O

200-W NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Powerhouse
Ash Pit

218-W-8 NR Ni NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Burial
Ground

Source: WHC 1991a.

(a) Inventory of 216-T-4-2 Trench and 216-T-4B Pond are included in the 216-T-4A inventory.

On3

a'

WHC(TPLANT)/8-31-92/03217T. 1
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Table 2-4. Description of 241-T, -TX, and -TY Tank Farns. Page I of 3

Intri Sb I Total Waste Volume Drainable Waste Volume
Name Type Integrity Interim Stabilized Isolation Remaining (L) (L)

241-T-101 single-shell sound no PI 504,000 132,500

241-T-102 single-shell sound IS H 121,200 49,200

241-T-103 single-shell assumed leaker IS 11 102,200 15,100

241-T-104 single-shell sound no PI 1,684,400 189,300

241-T-105 single-shell sound IS H 370,900 87,100

241-T-106 single-shell assumed leaker IS if 79,500 7,600

241-T-107 single-shell assumed leaker no PI 681,300 83,300

241-T-108 single-shell assumed leaker IS 11 166,500 0

241-T-109 single-shell assumed leaker IS H 219,500 0

241-T-110 single-shell sound no PT 1,434,500 159,000

241-T-111 single-shell assumed leaker no PI 1,733,500 193,000

241-T-112 single-shell sound IS 11 253,600 26,500

241-T-201 single-shell sound IS I 109,800 15,100

241-T-202 single-shell sound IS I 79,500 7,600

241-T-203 single-shell sound IS if 132,500 15,100

241-T-204 single-shell sound IS it 143,800 15,100

241-TX-1o single-shell sound IS 11 329,300 18,900

241-TX-102 single-shell sound IS U 427,700 83,300

WHC(rPLANT)/8-31-92/03217T.1
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Table 2-4. Description of 241-T, -TX, and -TY Tank Farns. Page 2 of 3

Total Waste Volume Drainable Waste Volume
Name Type Integrity Interim Stabilized Isolation Remaining (L) (L)

241-TX-103 single-shell sound IS 11 594,200 56,800

241-TX-104 single-shell sound IS 11 246,000 56,800

241-TX-105 single-shell assumed leaker IS 11 2,305,100 75,700

241-TX-106 single-shell sound IS H 1,714,600 37,900

241-TX-107 single-shell assumed leaker IS H 136,300 7,600

241-TX-108 single-shell sound IS 11 507,200 0

241-TX-109 single-shell sound IS H 1,453,400 37,900

241-TX-110 single-shell assumed leaker IS H 1,748,700 56,800

241-TX-111 single-shell sound IS 11 1,400,500 34,100

241-TX-112 single-shell sound IS H 2,456,500 90,800

241-TX-113 single-shell assumed leaker IS 11 2,297,500 60,600

241-TX-114 single-shell assumed leaker IS if 2,025,000 56,800

241-TX-115 single-shell assumed leaker IS 11 2,422,400 71,900

241-TX-116 single-shell assumed leaker IS if 2,388,300 87,100

241-TX-117 single-shell assumed leaker IS H 2,369,400 30,300

241-TX-118 single-shell sound IS 11 1,313,400 102,200

______ ____ _ ____ ____ 24 -1* TnFarm _ _ _ _ _

241-TY-101 single-shell assumed leaker IS It 446,600 0

241-TY-102 single-shell sound IS 11 242,200 53,000

241-TY-103 single-shell assumed leaker IS II 613,200 18,900

WHC(TPLANT)/8-31-92/03217T.1
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Table 2-4. Description of 241-T, -TX, and -TY Tank Farms. Page 3 of 3

Source: Hanlon 1992.

Notes:

IS - interim stabilized
I - interim isolated
PI - partially interim isolated
' Waste volume includes diatomaceous earth

WHC(rPLANT)/8-31-92/03217T.1

0

Total Waste Volume Drainable Waste Volume
Name Type Integrity Interim Stabilized Isolation Remaining (L) L)

241-TY-104 single-shell assumed leaker IS 11 174,100 56,800

241-TY-105 single-shell assumed leaker IS 11 874,300 0

241-TY-106' single-shell assumed leaker IS U 64,300 0

t'3
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Draft B

Table 2-5. General 200 West Single-Shell Tank Information
Reference Locator.

Desired Single-Shell Tank Information Reference Document

Watch List Tanks: Identification per Public Law WHC-EP-0182, Tank Farm Surveillance and
101-510, Section 3137, "Safety Measures for Waste Status Summary Report, Table 1
Waste Tanks at Hanford Nuclear Reservation."
(Wyden Bill Amendment)

Definitions: Definitions include Interim Stabilized WHC-EP-0182, Appendix A
(IS), Partial Interim Isolated (PI), Interim Isolated
(II), Tank Integrity (Sound or Assumed Leaker),
Intrusion, Drywells, Laterals, Surface Levels,
Automatic FIC, Liquid Observation Well (LOW),
Thermocouple (TC), Sludge, and Salt Cake.

Tank Schematic: Quick reference for tank WHC-EP-0182, Figure B-1
capacities and relative dimensions.

Tank Information: Tank waste material, tank WHC-EP-0182, Table C-5
integrity ("sound" or "assumed leaker"
stabilization/isolation status, total waste,
supernatant waste, drainable interstitial, sludge
volume, salt cake volume, last in-tank photo date.

Single-Shell Tank Leak Volume Estimates WHC-EP-0182, Table H-1iLeak Detection Equipment: Type and.. WHC-SD-WM-TI-357, Waste Storage Tank Status
description of leak detection devices for each tank, and Leak Detection Criteria
and detection criteria.

West Area Waste Storage Tank Criteria: WHC-SD-WM-TI-357, Section 6.0
Criteria is discussed by tank farm and includes
leak detection drywells (type of probe used,
radiation criteria, well location, well depths and
monitoring frequency), surface level measurement
(decrease/increase criteria, monitoring frequency).

Tank Farms Facility Interim Stabilization WHC-CM-5-7 Section 1.11
Evaluation: Provides the stabilization criteria for
single-shell tanks and auxiliary tanks.

Single-Shell Tank Operating Specifications: OSD-T-151-00013
Information includes structural limitations (tank
content composition, dome loading, waste
temperatures, vapor space pressures), radiological
containment requirements, cross-connection
requirements, and leak detection control.

WHC(TPLANT)/8-31-92/03217T.1
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Table 2-6. Summary of Unplanned Releases.' Page 1 of 11

WHC(rPLANT)/8-31-92/03217T.1

0

tQ~
'73
01

Associated
Waste

Unplanned Location Management
Release No. (Operable Unit) Date Unit& Reported Waste-Related History

UN-200-W-2 North of 224-T Building 1947 NA Waste line failure resulted in discharge to ground.
(200-TP-4) - Radionuclide contamination measure to a depth of 10-11 ft bgs.

Waste line replaced.

UN-200-W-3 T Plant railroad cut, northwest 1949 NA Spillage of radioactive cask cars and equipment in transit from
of 221-T Building T Plant to the 200 West Burial Ground.
(200-TP-4) Contaminated area was covered with approximately 10 inches of

clean gravel in the Spring of 1950.

UN-200-W-4 Northwest of 221-T Building 1949 NA Contamination spread from a burial box in transit from T Plant to
(200-TP-4) the heavy equipment burial ground.

- Readings averaged 7 mR/h of unknown beta/gamma.

UN-200-W-7 241-T-151 and -152 Diversion Spring 1950 NA Resulted from work at the diversion boxes.
Boxes - Contaminated soil partially removed; remainder covered with
(200-TP-3) approximately one foot of clean soil.

UN-200-W-8 approximately 1500 feet east of 1950 NA Release of unknown source.
221-U Building {old burning - Fission products with approximately 1 Ci and a maximum dose rate
ground} of 45 R/h were measured at the surface.
(200-TP-4) - Area removed from radiation zone status in 1972.

UN-200-W-14 Along the waste line connecting the 10/52 NA Detected when contaminated water rose to the ground surface
242-T Building and the 207-T above the waste line.
Retention Basin - Waste line leakage repaired and contaminated area covered with
(200-TP-2) approximately 1 ft of soil.

K
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Table 2-6. Summary of Unplanned Releases." Page 2 of 11

Associated
Waste

Unplanned Location Management
Release No. (Operable Unit) Date Unit" Reported Waste-Related History

UN-200-W-17 South of 241-TX Tank Farm 9/11/52 NA Spill during transfer of a temporary process waste pump from tank
(200-TP-5) 241-TX-106 to tank 241-TX-1 14 resulted in surface contamination

distributed over a 300 x 600 ft area.
- Radionuclides released included cerium, cesium, nobelium,

ruthenium, strontium and zirconium; surface readings ranged from
2,000 - 5,000 ct/min.

- Some highly contaminated areas were stabilized with emulsified
asphalt.

UN-200-W-27 Near 221-T Building; exact 12/20/54 NA Failure of an unencased process waste line from T Plant resulted in
location unknown a cave-in and run-off of first-cycle process wastes. Readings
(200-TP-4) indicated high ground-surface dose rates.

UN-200-W-29 A cave-in approximately 75 ft east 11/15/54 NA - Failure of an enencased line connecting diversion boxes.
of Camden and approximately 75 ft First-cycle supernatant wastes from the 241-T-105 Single-Shell
south of 23rd Street, between 241- Tank release, with dose rates of 11.5 R/h at 2 in.
T-152 and 241-TX-153 Diversion Area hosed down with water and backfilled shortly after the leak
Boxes was discovered.
(200-TP-2) A spill occurred in May 1966 at the same location due to re-use of

same unencased line.
* In 1978, the entire area was excavated to a depth of I ft and treated

with fiber-film to prevent moisture penetration; surface was
stabilized to prevent wind dispersal; and area was bacifilled and
later filled with gravel.

UN-200-W-38 Near 241-TX-154 Diversion Box 1956 NA - Rupture of underground process line released a 15 x 30 ft pool of
(200-TP-4) metal waste on the ground surface.

- Radiation field of 1.2 R/h at 80 ft.
- Area around diversion box stabilized with sprayed concrete.

WHC(rPLANT)/8-31-92/03217T.1
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Table 2-6. Summary of Unplanned Releases.Y/ Page 3 of 11

Associated
Waste

Unplanned Location Management
Release No. (Operable Unit) Date Unit' Reported Waste-Related History

UN-200-W-58 Area between the 221-T railroad 4126/65 NA - Release occurred during transit of cell blocks from 221-T Canyon
cut and the 200 West Burial Building to burial ground.
Ground - Unknown beta/gamma with readings to a maximum of 5 R/h,
(200-TP-4) including 100,000 ct/minin.

- Contaminated soil removed from the railroad bed.

UN-200-W-62 Corner of 23rd Street and Camden 5/4/66 NA - Second-cycle wastes released to the ground from a ruptured
Avenue (200-TP-6) transfer line during transfer of bismuth phosphate waste from the

241-T-107 Tank to the 242-T Evaporator Feed.
- Readings ranged from 20 to 5,000 mR/h.
* Liquid dispersed over an approximate 72 x 1440 ft area which was

isolated and covered with sand and gravel.

UN-200-W-63 Along 23rd Street and shoulder 9/21/66 NA Released from a used diversion box jumper in transit via truck
from 241-TX-153 Diversion Box from 200 West dry waste Burial Ground to the 221-T Canyon.
(200-TP-3) - Waste material contained strontium-90 with readings of

approximately 1 Ci.
- Contamination on road removed and area covered with 6 inches of

soil.
- Currently no signs of stabilization in the area.

UN-200-W-64 Along Camden Avenue and 23rd 2/13/69 NA - Contamination of cesium-137 to 600 ct/min discovered in mud
Street samples in an area cordoned off as a radiation zone.
(200-TP-6) - Cause may be snow melt run-off of nearby radiation zones

(possibly UN-200-W-29 and -987 releases).

UN-200-W-65 T Plant railroad cut 10/27/69 NA Release of contamination from a rail car.
(200-TP-4) Unknown beta/gamma readings from 5,000 ct/min to 150 mR/h.

- Spur line not labelled, stabilized or barricaded.

WHC(TPLANT)/8-31-92/03217T.1
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Table 2-6. Summary of Unplanned Releases." Page 4 of 11

Location
(Operable Unit) Date

Associated
Waste

Management
Unit' Reported Waste-Related History

UN-200-W-67 North side of the 2706-T Building 8/5/70 NA Contamination of 20,000 ct/min found following removal of a lift
(200-TP-4) that was reading 500 mR/h.

- Fence surrounds building on north, west and south sides, and
extends 100 feet from building.

- North side of building paved with gravel and used for equipment
storage.

- Area not marked for radiation hazard.

UN-200-W-73 Area of railway between 221-T 10/6/74 NA Released from a hole in a multi-purpose box in transit from 221-T
Building to 2706-T Building Building tunnel to the 2706-T Building.
(200-TP-4) Unknown beta/gamma with readings up to 40 mR/h.

- Area not barricaded.

UN-200-W-76 Around the 241-TX-155 Diversion 8/24/77 NA Discovery of contaminated rabbit fecal pellets containing cesium-
Box 137, cesium-134, europium-155, and strontium-90.

Unplanned (200-TP-5) Pellets and soil removed to dry waste burial.
ReAe . - Remaining contamination covered with clean soil.

UN-200-W-77 Northeast corner of 200 West Area 4/4/78 NA Discovery of highly radioactive coyote feces.
(200-TP-4) Readings of 40,000 et/min beta/gamma and 55,000 ct/min alpha

activity of plutonium-239 and americium-241 respectively.
- Feces collected and sent to laboratory for radioisotopic analysis.
- Area not marked or barricaded.

UN-200-W-85 Rear of 2706-T Building 4/22/82 NA Leakage from multi-purpose transfer box while parked on a
(200-TP-4) concrete pad.

- Liquid contamination had unknown beta/gamma readings of
100,000 ct/min.

- Area contaminated to background radiation levels.
- Area not labelled or barricaded; no indication of a radiation hazard

or stabilization.

WHC(TPLANT)/8-31-92/03217T.1
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Table 2-6. Summary of Unplanned Releases.' Page 5 of 11

Associated
Waste

Unplanned Location Management
Release No. (Operable Unit) Date Unit" Reported Waste-Related History

UN-200-W-88 Inside main gate of 200-W Area 5128/84 NA Spill from uranyl nitrate liquid trailer.
(200-SS-2) Readings from 300 to 650 ct/min unknown beta/gamma readings.

- Detectable contamination removed by chipping asphalt and repaving
it.

- Some discrepancy in WIDS about location of spill. Coordinates do
match the written description of location; location does correspond
to location given by Health Physics personnel.

UN-200-W-97 Southeast corner of 23rd Street and 5/66 NA Release of liquid waste solution from broken underground line of
Camden Avenue, south to near southeast corner of Camden Avenue, surfaced, and crossed the
22nd Street street, but did not run down the side of the road.
(200-TP-6) - Suiface contamination removed to a depthof 3 ft and buried in 200

West Burial Ground.
- In 1978, contaminated soil adjacent to the zone removed on south

side to a depth of 4 ft and on west side to a depth of 3 ft. Area
backfdlled with earth and later covered with clean soil.

- Subsurface contamination of 600 ct/min detected.

UN-200-W-98 Southeast corner of the 221-T Spring 1945 NA Leak in an underground metal waste transfer line surfaced,
Building resulting in contamination of small surface area with mixed fission
(200-TP-4) products.

- Maximum dose of 20 R/h.
- Affected area overfiled with approximately 4 ft of clean soil; a

blacktop road has since been constructed over the area.
- No radioactivity has been detected.
- Area around site to east is barricaded and surface contamination is

marked.
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Table 2-6. Summary of Unplanned Releases.'' Page 6 of 11

Associated
Waste

Unplanned Location Management
Release No. (Operable Unit) Date Unit'' Reported Waste-Related History

UN-200-W-99 250 yd north and south along 9/68 NA - Airborne contamination of strontium-90 resulting from 241-TY-153
Camden Avenue and extending Diversion Box.
from 75 to 100 yd east of Camden - Readings ranged from 20,000 to 100,000 ct/ruin.
Avenue - Road contamination covered with new tar mat; area between
(200-TP-2) Camden and 241-TX Tank Farm covered with gravel; area east of

Camden is barricaded, labelled, and marked with underground
contamination signs.

- Test plots in 1978 showed strontium-90 particulate matter still
present.

UN-200-W-100 Process line extending from 241- 11/54 NA - Spill of first-cycle high-salt neutral/basic waste.
TX-105 to 241-TX-118 Single-Shell Waste contained fission products with approximately 10 Ci, which
Tanks in the 241-TX Tank Farm generated a maximum dose rate of 4.5 R/h at 4 ft.
(200-TP-5) Contaminated area covered with 1 ft of clean soil.

- Area is entirely within chain-link fence surrounding TX Tank
Farm.

UN-200-W-102 Southeast side of 224-T Building 2/72 NA Contamination resulted from moisture seeping through pipejoints
(200-TP-4) from underground process tank vent lines during years of

operation.
- Excavation revealed subsurface contamination 50 ft long by 12 feet

wide by 12 ft deep.
- Total of 139 drums of soil, containing approximately 10 g of

plutonium, were removed; northwest side of building covered with
asphalt; southwest side of building has extensive gravel.

- No barricades or other signs of release.
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Table 2-6. Summary of Unplanned Releases.' Page 7 of 11

Associated
Waste

Unplanned Location Management
Release No. (Operable Unit) Date Unit" Reported Waste-Related History

UN-200-W-113 700 feet east of the 241-TX Tank Mid 1950's NA Discovered in 1977, when radioactive rabbit feces were found near
Farm, just north of the 241-TX-155 diversion box.
Diversion Box After soil removal, radioactivity increased and source believed to
(200-TP-2) be a leak in a waste transfer line.

Acid spill from diversion box catch tank is a possible influence.
- Stabilized with clean gravel.
- Area is stabilized with soil, sown with grass and posted with

I underground radiation hazard signs.

UN-200-W-135 150 feet northwest of 241-TX-155 4/5/54 NA Failure of the jumper in the diversion box allowed liquid to flow
Diversion Box along the encasement and exit on a hillside.
(200-TP-2) Approximately 1,000 gal of supernatant leaked. WIDS document

estimates 60,000 W?.
- Dose rate of 5 r/h including 2.5 r/h at 3 ft.
- Access roads barricaded until contamination was covered; area

sealed and covered with earth.

UPR-200-W-5 Hillside to the west of 216-T-20 1950 241-TX-155 Resulted from leaky jumpers or overflow and contaminated soil
Trench Diversion around the diversion box.
(200-TP-2) Box Area around the diversion box was covered with clean soil.

- Presently, the diversion box is coated with weatherproofing foam.
- Light chain barricade with surface contamination placards

surrounds the diversion box.

UPR-200-W-12 Southside of 242-T Building Spring 1951 NA While jetting concrete from the waste evaporator, the waste was
(200-TP-5) forced up and out of an open riser.

- Portion of contamination removed, remainder covered with a ft of
clean soil.
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Table 2-6. Summary of Unplanned Releases." Page 8 of 11
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Associated
Waste

Unplanned Location Management
Release No. (Operable Unit) Date Unit" Reported Waste-Related History

UPR-200-W-21 241-TX-302C Catch Tank 7/53 241-TX-302C Cave-in over a process line caused contamination of an extended
(200-TP-4) Catch Tank area between the 221-T and 222-T Buildings.

* Dose rates or 25 R//h at 8 in.
- Jumper leak in the 241-TX-154 Diversion Box caused the 241-TX-

302C Catch Tank to overflow.
- Area covered with blacktop and posted with underground

contamination warning signs.
- Associated with UPR-200-W-40 and UPR-200-W-160.

UPR-200-W-28 West of 241-TX-155 Diversion Box Spring 1954 241-TX-155 Leaky jumpers or overflow contaminated soil around the diversion
(200-TP-2) Diversion box.

Box Area around the diversion box was covered with clean soil;
diversion box is coated with weatherproofing foam.

- Light chain barricade with surface contamination placards surround
the diversion box.

UPR-200-W-37 200-W Burning Pit 6/10/55 200-W Disposal of three broken boxes containing dry high-level
(200-SS-2) Burning Pit radioactive waste into a non-radiation burning pit.

- Reading of 100 mR/h.

- No barricades or radiation signs in the area.

UPR-200-W-40 Southeast of 221-T Building 1/3/56 241-TX-302C - Leakage of an unknown liquid from the 241-TX-154 Diversion Box
between 241-TX-154 Diversion Catch Tank and the 241-TY-302C Catch Tank.
Box and 241-TX-302C Catch Tank - Contamination limited to an area of -1,500 ft2 (139 m) on the
(200-TP-4) southeast side of the 221-T Building.

- Associated with UPR-200-W-21 and UPR-200-W-160.
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Table 2-6. Summary of Unplanned Releases.' Page 9 of 11

Associated
Waste

Unplanned Location Management
Release No. (Operable Unit) Date Unit Reported Waste-Related History

UPR-200-W-70 200-W Burning Pit 1/22/73 200-W Disposal of contaminated material into a non-radiation burning pit.
(200-SS-2) Burning Pit Beta/gamma contamination of 5,000 to 50,000 ct/min along bumper

rails at edge of pit.
- Beta/gamma contamination of 20,000 to 30,000 ot/nin pit bottom

itself.
* Dump area on south side of pit found to have 5,000 to 200,000

dis/m alpha contamination.
- Area barricaded; radiation signs posted.
* To stabilize, fiber-film was sprayed on affected areas.

UPR-200-W-126 Next to 241-TX-153 Diversion Box 5/8/75 241-TX-153 - A pipe-fitter removed old gaskets from the 241-TX-153 Diversion
(200-TP-5) Diversion Box Box (for replacement) and placed them in a plastic bag; spotty

contamination became airborne.
- Contamination was limited to the transfer line from the 241-TX-153

Diversion Box.
- Affected employees were decontaminated.

UPR-200-W-129 Pump pit at 241-TX-113 Tank 1/7/71 241-TX-113 While leak testing a new jumper assembly, an employee closed a
(200-TP-5) Singl&-Shell valve in a pump pit causing a caustic radioactive solution to spray

Tank up through the pit cover.
- Employee was decontaminated.
- Area was surveyed and the pump pit hosed down.

UPR-200-W-131 5 ft diameter around the 241-TX- 3/13/53 241-TX-155 Resulted from leaky jumpers or overflow and contaminated soil
155 Diversion Box risers Diversion Box around the diversion box.
(200-TP-2) - Area around the diversion box was covered with clean soil;

diversion box is coated with weatherproofing foam.
- Light chain barricade with surface contamination placards surround

the diversion box.
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Table 2-6. Summary of Unplanned Releases.,' Page 10 of 11

Associated
Waste

Unplanned Location Management
Release No. (Operable Unit) Date Unitb Reported Waste-Related History .

UPR-200-W-147 Southeast side of the 241-T-103 1973 241-T-103 - Contamination encountered while monitoring wells were being
Single-Shell Tank Single-Shell drilled to track tank leak.
(200-TP-6) Tank - Leak possibly resulted from a failed grout seal in a spare entry

line.
- Spill approximately 5 i 3.

UPR-200-W-148 23 ft from 241-T-106 Single-Shell 4/20/73 241-T-106 - Leak suspected to have started during a routine filling operation,
Tank Single-Shell but not detected until June 8, 1973.
(200-TP-6) Tank . 115,000 gal of fluid released to ground.

- Fluid contained approximately 40,000 ci of cesium-137, 14,000 ci
of strontium-90, 4 ci of plutonium, and various fission products.

- Leak contaminated over 25,000 rn3 of soil.
* Leak possibly resulted from corrosion of aging (29-30 year old)

carbon steel tank by the caustic waste solution.

UPR-200-W-149 Surrounding 241-TX-107 Single- During 1977 241-TX-107 High levels of radioactivity detected in Well 51-07-118.
Shell Tank Single-Shell Tank leak suspected source of contamination.
(200-TP-5) Tank Tank pumped to a minimum level to remove as much of the

supernatant material as possible.

UPR-200-W-150 Surrounding 241-TY-103 Single- 1973 241-TY-103 Overflow of the 241-TX-155 Diversion Box flowed back into the
Shell Tank Single-Shell tank, depositing 1.3 in. of sludge waste.
(200-TP-5) Tank - Dry wells show no significant increase attributable to this flooding

event.

UPR-200-W-151 Surrounding 241-TY-104 Single- 1974 241-TY-104 Approximately 1,400 gal of supernatant leaked from this tank.
Shell Tank (200-TP-5) Single-Shell - Leak consisted of REDOX ion exchange waste, PUREX organic

Tank waste, bismuth phosphate first-cycle waste, tributyl phosphate
waste, and decontamination waste from the 241-TX and -TY Tank
Farms.

- P-10 saltwell was pumped as a cleanup effort for this unplanned
release.
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Table 2-6. Summary of Unplanned Releases.' Page 11 of 11

Associated
Waste

Unplanned Location Management
Release No. (Operable Unit) Date Uni' Reported Waste-Related History

UPR-200-W-152 Surrounding 241-TY-105 Single- 1960 241-TY-105 Tank identified as a "conirmed" leaker.
Shell Tank Single-Shel - Waste was listed as tributyl phosphate of unknown quantity.
(200-TP-5) Tank - A saltwell pump system was installed to remove the pumpable

interstitial liquid.

UPR-200-W-153 Surrounding 241-TY-106 Single- During 1959 241-TY-106 Tank identified as a "confirmed" leaker.
Shell Tank Single-Shell Routine surveillance of radiation dry wells indicated a change of
(200-TP-5) Tank profile in dry well 52-06-05, which now appears stabilized.

- Waste identified as tributyl phosphate; quantity unknown.
- Tank stabilized with diatomaceous earth.

UPR-200-W-160 Around 241-TX-302C Catch Tank 12/30/55 241-TX-302C - Failure of an underground transfer line from 241-TX-302C Catch
between 221-T and 222-T Buildings Catch Tank Tank to 241-U-101 Single-Shell Tank
(200-TP-4) - Spill of several thousand gallons of metal waste and rainwater.

. Liquid forced through several feet of soil onto the surface
surrounding the 241-TX-302C Catch Tank.

- Area backfilled and sprayed with tar and posted as a radiation
zone.

- In 1968, a 10-ft cut placed in the eastern side of the zone was
covered with cement blocks to provide an adequate shielding
measure.

- Tank and surrounding area sprayed with concrete.
- Associated with UPR-200-W-21 and UPR-200-W-40.

All unplanned releases reported are liquid mixed waste (except UN-200-W-3, UN-200-W-4, UN-200-W-8, UN-200-W-58, UN-200-W-67, UN-200-W-73,
UN-200-W-76, UN-200-W-77, UN-200-W-99, UN-200-W-37, and UN-200-W-70).
If a waste management unit is listed in this column, the unplanned release is not included as a separate site in the Tri-Party Agreement Action Plan.
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Table 2-7. Summary of Waste-Producing Processes in the T Plant Aggregate Area.

Major Chemical Ionic Strength Organic
Process Waste Generated Constituents pH Concentration Radioactivity

Process waste nitric acid
Bismuth Phosphate Aqueous process waste phosphoric acid high acidic low high

nitrate solution
uranium, plutonium

Lanthanum Fluoride Process waste plutonium NA NA NA high
sodium bismuthate
phosphoric acid

Aqueous process waste hroge fluoride

lanthanum salts

"Hot" Semi-Works Aqueous process waste ammonium NA NA NA high
silico-fluoride

Decontamination and Wastewater bismuth phosphate low neutral low low-high

Equipment Refurbishment

Containment Systems Test NA NA NA NA NA NA
Facility
(CSTF)

________________ ~,' ,217,T!Labortory________ _____

Liquid Metal Reactor Aqueous process waste sodium, lithium, NA NA NA low
Safety Tests sodium iodine

Aqueous process waste cesium, manganese, NA NA NA low
Light Water Reactor Tests zinc, lithium, sulfate,

iodine and hydrogen
_ _ _ _ _ _ _ ~~iodine _ _ _ _ _ _

NA - Not Available
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Radionuclides and Chemicals Used or Produced
in Separation/Recovery Processes. Page 1 of 2

RADIONUCLIDES

Actinium-225
Actinium-227
Americium-241
Americium-242
Americium-242mn
Americium-243
Antimony-126
Antimony-126m
Astitine-217
Barium-135m
Barium-137m
Barium-140
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Curium-242
Curium-244
Curium-245
Europium-152
Europium-154
Europium-155
Francium-221
Francium-223
Iodine-129

Iron-59
Lanthanum-140
Lead-209
Lead-210
Lead-211
Lead-212
Lead-214
Manganese-54
Neptunium-237
Neptunium-239
Nickel-59
Nickel-63
Niobium-93m
Niobium-95
Palladium-107
Plutonium-238
Plutonium-239/240
Plutonium-241
Polonium-210
Polonium-213
Polonium-214
Polonium-215
Polonium-218
Potassium-40
Praeseodymium-144
Promethium-147
Protactinium-231
Protactinium-233
Protactinium-234m
Radium
Radium-223
Radium-225
Radium-226
Rhodium-103
Rhodium-106

Ruthenium-103
Ruthenium-106
Samarium-151
Selenium-79
Silver-110m
Sodium-22
Strontium-85
Strontium-89
Strontium-90
Technetium-99
Tellurium-129
Thallium-207
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Thorium-233
Tin-126
Tritium
Uranium-233
Uranium-234
Uranium-235
Uranium-238
Yttrium-90
Yttrium-91
Zinc-65
Zirconium-93
Zirconium-95

INORGANIC
CHEMICALS

Aluminum
Ammonium ion
Ammonium nitrate
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Table 2-8. Radionuclides and Chemicals Used or Produced
in Separation/Recovery Processes. Page 2 of 2

INORGANIC
CHEMICALS
(continued)

Ammonium sulfate
Antifreeze
Arsenic
Barium
Bismuth
Bismuth phosphate
Boric acid
Boron
Cadmium
Calcium
Carbonate
Chromium
Copper
Cyanide
Ferric cyanide
Ferrous sulfate
Fluoride
Hydrogen fluoride
Hydrogen peroxide
Hydroxide
Iron
Lanthanum nitrate
Lead
Lithium
Mangnesium

Manganese
Nickel sulfate
Nitrate
Nitric acid
Nitrite
Oxalic acid
Phosphate
Phosphoric acid
Potassium
Potassium ferrocyanide
Potassium hydroxide
Potassium permanganate
Silica
Silicon
Silver
Sodium
Sodium bismuthate
Sodium carbonate
Sodium dichromate
Sodium hydroxide
Sodium nitrate
Sodium nitrite
Sodium thiosulfate
Sulfamic acid
Sulfate
Sulfuric acid
Thorium
Tin
Titanium

Uranium
Uranium oxide
Uranyl nitrate

hexahydrate
Zinc
Zirconyl nitrate

ORGANIC CHEMICALS

Bismuth phosphate
Butyl alcohol
Chloroform
Decane
Dibutyl phosphate
Diesel fuel
Flammable solvents
Grease
Halogenated hydrocar-

bons
Kerosene
Methyl ethyl ketone
Monobutyl phosphate
Paraffin hydrocarbons
Tributyl phosphate
Trichloroethane

Note: Not all analytes are reported in waste inventories. This list contains
those chemicals known or based on their association with T Plant
processes are suspected to have been disposed of to T Plant Aggregate
Area waste management units.
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Radionuclides and Chemicals Disposed of to T Plant
Waste Management Units. Page 1 of 2

RADIONUCLIDES

Actinium-225
Actinium-227
Americium-241
Americium-242
Americium-242mn
Americium-243
Antimony-126
Antimony-126m
Astitine-217
Barium-135m
Barium-137m
Barium-140
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Curium-242
Curium-244
Curium-245
Europium-152
Buropium-154
Europium-155
Francium-221
Francium-223

Iodine-129
Iron-59
lanthanum-140
Lead-209
Lead-210
Lead-211
Lead-212
Lead-214
Manganese-54
Neptunium-237
Neptunium-239
Nickel-59
Nickel-63
Niobium-93m
Niobium-95
Palladium-107
Plutonium-238
Plutonium-239/240
Plutonium-241
Polonium-210
Polonium-213
Polonium-214
Polonium-215
Polonium-218
Potassium-40
Praeseodymium-144
Promethium-147
Protactinium-231
Protactinium-233
Protactinium-234m
Radium
Radium-223
Radium-225
Radium-226
Rhodium-103

Rhodium-106
Ruthenium-103
Ruthenium-106
Samarium-151
Selenium-79
Silver-110m
Sodium-22
Strontium-85
Strontium-89
Strontium-90
Technetium-99
Tellurium-129
Thallium-207
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Thorium-233
Thorium-234
Tin-126
Tritium
Uranium-233
Uranium-234
Uranium-235
Uranium-238
Yttrium-90
Yttrium-91
Zinc-65
Zirconium-93
Zirconium-95

INORGANIC
CHEMICALS

Aluminum

WHC/TPLANT/8-31-92/03217T
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Table 2-9. Radionuclides and Chemicals Disposed of to T Plant
Waste Management Units. Page 2 of 2

INORGANIC
CHEMICALS
(Continued)

Ammonium ion
Ammonium nitrate
Ammonium sulfate
Arsenic
Barium
Bismuth
Bismuth phosphate
Boric acid
Boron
Cadmium
Calcium
Carbonate
Ceric nitrate
Cerium
Chloride
Chromium
Copper
Cyanide
Ferric cyanide
Ferrous sulfate
Fluoride
Hydrogen fluoride
Hydrogen peroxide
Hydroxide
Iron
Lanthanum nitrate

Lead
Lithium
Mangnesium
Manganese
Nickel
Nickel sulfate
Nitrate
Nitric acid
Nitrite
Oxalic acid
Phosphate
Phosphoric acid
Potassium
Potassium ferrocyanide
Potassium hydroxide ,
Potassium permanganate
Silica
Silicon
Silver
Sodium
Sodium bismuthate
Sodium carbonate
Sodium dichromate
Sodium hydroxide
Sodium iodine
Sodium nitrate
Sodium nitrite
Sodium thiosulfate

Sulfamic acid
Sulfate
Sulfuric acid
Thorium
Tin
Titanium
Uranium
Uranium oxide
Uranyl nitrate

hexahydrate
Zinc
Zirconyl nitrate

ORGANIC CHEMICALS

Bismuth phosphate
Butyl alcohol
Chloroform
Decane
Dibutyl phosphate
Halogenated hydrocar-

bons
Kerosene
Methyl ethyl ketone
Monobutyl phosphate
Paraffin hydrocarbons
Tributyl phosphate
Trichloroethane

Note: Not all analytes are reported in waste inventories. This list contains
those chemicals known or based on their association with T Plant
processes, are suspected to have been disposed of to T Plant Aggregate
Area waste management units.
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3.0 SiTE CONDITIONS
2
3
4 The following sections describe the physical nature and setting of the Hanford Site,
5 the 200 West Area, and the T Plant Aggregate Area. The site conditions are presented in the
6 following sections:
7
8 0 Physiography and Topography (Section 3.1)
9

10 * Meteorology (Section 3.2)
11
12 0 Surface Hydrology (Section 3.3)
13
14 * Geology (Section 3.4)
15
16 * Hydrogeology (Section 3.5)
17
18 0 Environmental Resources (Section 3.6)
19
20 0 Human Resources (Section 3.7)O

C, 2 1

Sections describing topography, geology, and hydrogeology have been taken from
standardized texts provided by the Westinghouse Hanford Gempany (Westinghouse-Haniferd)

24 (Delaney et al. 1991. and-Lindsey et al. 199i14dLidsey 92%) for that purpose.
25

"26
__27 3.1 PHYSIOGRAPHY AND TOPOGRAPHY

28
_29
Pt30 The Hanford Site (Figure 3-1) is situated within the Pasco Basin of southcentral
31 Washington. The Pasco Basin is one of a number of topographic depressions located within
32 the Columbia Basin Subprovince of the Columbia Intermontane Province (Figure 3-2), a
33 broad basin located between the Cascade Range and the Rocky Mountains. T C b
34 )hnrontaProvipces tjj prodQc fMtcene con f
35 rpiitar& . The Pasco Basin is
36 bounded on the north by the Saddle Mgxntains, on the west by Umtanum Ridge, Yakima
37 Ridge, and the Rattlesnake Hills, on the south by Rattlesnake Mountain and the Rattlesnake
38 Hills, and on the east by the Palouse s,1ope (Figure 3-1).
39
40 The physiography of the Hanford Site is dominated by the low-relief plains of the
41 Central Plains physiographic region and anticlinal ridges of the Yakima Folds physiographic
42 region (Figure 3-3). Surface topography seen at the Hanford Site is the result of (1) uplift of

0 WHC(rPLANT)/08-29-92103120A
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1 anticlinal ridges, (2) Pleistocene cataclysmic flooding, (3) Holocene eolian activity ,flPQ
2 9 read,(4)-landsliding. Uplift of the ridges began in the Miocene epoch and continues
3 to the present. Cataclysmic flooding occurred when ice dams in western Montana and
4 northern Idaho were breached, allowing large volumes of water to spill across eastern and
5 central Washington. The last major flood occurred about 13,000 years ago, during the late
6 Pleistocene epoch. Anastomosing flood channels, giant current ripples, bergmounds, and
7 giant flood bars are among the landform created by the floods. Since the end of the
8 Pleistocene epoch, winds have locally reworked the flood sediments, depositing dune sands in
9 the lower elevations and loess (windblown silt) around the margins of the Pasco Basin.

10 Generally, sand dunes have been stabilized by anchoring vegetation except where they have
11 been reactivated where vegetation is disturbed (Figure 3-4).
12
13 A series of numbered areas have been delineated at the Hanford Site. The 100 Areas
14 are situated in the northern part of the Hanford Site adjacent to the Columbia River in an
15 area commonly called the "Horn." The elevation of the MHorn is between 119 and 143 m
16- (390 and 470 ft) above mean sea level (msl) with a slight increase in elevation away from the
17 river. The 200 Areas are situated on a broad flat area called the 20 eJaa. The
IT 2 AreasPhija is near the center of the Hanford Site at an elevation of approximately
1-9w 198 to 229 m (650 to 750 ft) above msl. The plateau decreases in elevation to the north,
2Q northwest, and east toward the Columbia River, and plateau escarpments have elevation
21 changes of between 15 to 30 m (50 to 100 ft).
22
23 The 200 West Area is situated on the 2 A sl7t0 on a relatively flat prominent
24 terrace (Cold Creek Bar) formed during the late Pleistocene flooding (Figure 3-5). Cold
25' Creek Bar trends generally east to west and is bisected by a flood channel that trends north
26 to south. This terrace drops off rather steeply to the north and northwest with elevation
27 changes between 15 and 30 m (50 to 100 ft).
28

TA Within the T Plant Aggregate
30 Area, the elevation ranges from about 221 m (725 ft) along the eastern part of the unit to
31 about 197 m (695 ft) above msl in the western part. A detailed topographic map of the area
32 is provided as Plate 2. There are no natural surface drainage channels within the area.
33
34
35 3.2 METEOROLOGY
36
37 The following subsections provide information on Hanford Site meteorology including
38 precipitation (Section 3.2.1), wind conditions (Section 3.2.2), and temperature variability
39 (Section 3.2.3).
40
41 The Hanford Site lies east of the Cascade Mountains and has a semiarid climate
42 because of the rainshadow effect of the mountains. The weather is monitored at the Hanford

WHC(rPLANT)/08-31-92/03120A
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1 Meteorology Station, ',Re e I 2;E a n 2f W e t AJej and at other points
2 situated through the reservation. The following sections summarize the Hanford Site
3 meteorology.
4
5
6 3.2.1 Precipitation
7
8 - The Hanford Site receives an annual average of 16 cm (6.3 in.) of precipitation.
9 Precipitation falls mainly in the winter, with about half of the annual precipitation occurring

10 between November and February. The maximum 25 yr/24 hr storm event has been
11 calculated at 3O1cm (1.5,in.) (Stone et all 8-98). The maximum 100 yr/24 hr
12 storm event is approximately 5 cm (2 in.). Average winter snowfall ranges from 13 cm (5.3
13 in.) in January to 0.8 cm (0.31 in.) in March. The record snowfall of 62 cm (24.4 in.)
14 occurred in February 1916 (Stone et al. 4I4987). During December through February,
15 snowfall accounts for about 38% of all precipitation in those months.
16
17 The average yearly relative humidity at the Hanford Site for 1946 to 1980 was
18 54.4%. Humidity is higher in winter than in summer. The monthly averages for the same
19 period range from 32.2% for July to 80% in December. Atmospheric pressure averages are
20 higher in the winter months and record absolute highs and lows also occur in the winter.

3.2.2 Winds
24
25 The Cascade Mountains have considerable effect on the wind regime at the Hanford
26 Site by serving as a source of cold air drainage. This gravity drainage results in a northwest
27 to west-northwest prevailing wind direction-(WPP8&4977). The average mean monthly
28 speed for 1945 to 1980 is 3.4 m/s (7.7 mph). Peak gust speeds range from 28 to 36 m/s
29 (63 to 80 mph) and are generally southwest or west-southwest winds (Stone et al. 1983).
30
31 Figure 3-6 shows wind roses for the Hanford Telemetry Network (Stone et al. 1987).
32 The gravity drainage from the Cascades produces a prevailing west-northwest wind in the
33 200 West Area. In July, hourly average wind speeds range from a low of 2.3 m/s (5.2 mph)
34 from 9 to 10 a.m. to a high of 6 m/s (13.0 mph) from 9 to 10 p.m.
35
36
37 3.2.3 Temperature
38
39 Based on data from 1914 to 1980, minimum winter temperatures vary from -33 *C
40 (-27 0F) to -6 *C (22 *F), and maximum summer temperatures vary from 38 *C (100 *F) to
41 46 0C (115 0F). Between 1914 and 1980, a total of 16 days with temperatures -29 *C
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1 (-20 *F) or below were recorded. There are 10 days of record when the maximum
2 temperature failed to go above -18 0C (0 *F). Prior to 1980, there were three summers on
3 record when the temperatures were 38 *C (100 *) or above for 11 consecutive days (Stone
4 et al. 1983).
5
6
7 3.3 SURFACE HYDROLOGY
8
9 

Ff~? ~.

11 sufc ae eue adterrinhp oteHnodAes

12
13
14 3.3.1 Regional Surface Hydrology

'CM

15
16 Surface drainage enters the Pasco Basin from several other basins, which include the
17 Yakima River Basin, Herse Heaven Basin,-Walla Walla River Basin, Palouse/Snake Basin,
18 and Big Bend Basin (Figure 3-7). Within the Pasco Basin, the Columbia River is joined by
19 major tributaries including the Yakima, Snake, and Walla Walla Rivers. No perennial
20 streams originate within the Pasco Basin. Columbia River inflow to the Pasco Basin is
21 recorded at the United States Geological Survey (USGS) gage below Priest Rapids Dam, and
22 outflow is recorded below McNary Dam. Average annual flow at these recording stations is
23 approximately 1.1 x 1011 m3 (8.7 x 107 acre-ft) at the USGS gage and 1.6 x 10 m3 (1.3 x
24 108 acre-ft) at the McNary Dam gage (DOE 1988).25
26 Total estimated precipitation over the basin averages less than 15.8 cm/yr (6.2 in./yr).
27 Mean annual runoff from the basin is estimated to be less than 3.1 x 107 m3/yr
28 (2.5 x 104 acre-ft/yr), or approximately 3% of the total precipitation. The remaining
29 precipitation is assumed to be lost through evapotranspiration with a small component
30 (perhaps less than 1 %) recharging the groundwater system (DOE 1980Q).31
32
33 3.3.2 Surface Hydrology of the Hanford Site
34
35 Primary surface water features associated with the Hanford Site, located near the
36 center of the Pasco Basin (Figure 3-7), are the Columbia and Yakima Rivers and their major
37 tributaries, the Snake and Walla Walla Rivers. West Lake, about 4 hectares (10 acres) in
38 area and less than 0.9 m (3 ft) deep, is the only natural lake within the Hanford Site
39 (DOE 1988p). Wastewater ponds, cribs, and ditches associated with nuclear fuel
40 reprocessing and waste disposal activities are also present on the Hanford Site.
41
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1 The Columbia River flows through the northern part and along the eastern border of
2 the Hanford Site. This section of the river, the Hanford Reach, extends from Priest Rapids
3 Dam to the headwaters of Lake Wallula (the reservoir behind McNary Dam). Flow along
4 the Hanford Reach is controlled by Priest Rapids Dam. Several drains and intakes are also
5 present along this reach, including irrigation outfalls from the Columbia Basin Irrigation
6 Project, the Washington Public Power Supply System (WPPSS) Nuclear Project 2, and
7 Hanford Site intakes for onsite water use. Much of the northern and eastern parts of the
8 Hanford Site are drained by the Columbia River.

.9
10 Routine water-quality monitoring of the Columbia River is conducted by the U.S.
11 Department of Energy (DOE) for both radiological and nonradiological parameters and has
12 been reported by Pacific Northwest Laboratory (PNL) since 1973. The Washington State
13 Department of Ecology (Ecology) has issued a Class A (excellent) quality designation for
14 Columbia River water along the Hanford Reach from Grand Coulee Dam, through the Pasco
15 Basin, to McNary Dam. This designation requires that all industrial uses of this water be
16 compatible with other uses, including drinking, wildlife habitat, and recreation. In general,
17 the Columbia River water is characterized by a very low suspended load, a low nutrient
18 content, and an absence of microbial contaminants (DOE 1988).
19
20 Approximately one-third of the Hanford Site is drained by the Yakima River system.
21 Cold Creek and its tributary, Dry Creek, are ephemeral streams
22 within the Yakima River drainage system. Both streams drain areas along the western part
23 of the Hanford Site and cross the southwestern part of the Hanford Site toward the Yakima
24 River. Surface flow, which may occur during spring runoff or after heavier-than-normal
25 precipitation, infiltrates and disappears into the surface sediments. Rattlesnake Springs,
26 located on the western part of the Hanford Site, forms a small surface stream that flows for
27 about 2.9 km (1.8 mi) before infiltrating into the ground.
28
29
30 3.3.3 T Plant Aggregate Area Surface Hydrology
31
32 No natural surface water bodies exist in the T Plant Aggregate Area. The only
33 existing man-made surface water bodies are the 207 T Retentioa Basins 6 T-1D ,
34 open stretches of the 216-T-4-2 D2B
35 Vsa ciewsemngmn ntnrho h 2- ulig h ic s56m(,2
36 ft ogadrn otwes. The 216-T-49 Ditch runs from northwest to southeast across
37 about 460 m (r(500 ft) of 200 West Area. It originates about 30 m (100 It) north of the
38 T Tank Farm, and terminates at the old 216-T-4A Pond, which has been backfilled and
39 stabilized. The open portion4 of the deesni tchs#d1 opresent any flooding potential due
40 to the nature of the soil which allows for rapid infiltration of surface water into the ground.
41 The 200 West Area in not in a designated floodplain. The 207-T Retention Basins presents
42 no threat of flooding because they discharge into the 216-T-9 Ditch.--Hcwcvzrthc-low
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2 dizchargz, suggests little lilcclibaod of Reeoding of the basin could pccur.
3
4 The 200 West Area, and specifically the T Plant Aggregate Area, is not in a
5 designated floodplain. Calculations of probable maximum floods for the Columbia River and
6 the Cold Creek Watershed indicate that the 200 West Area in- not expected to be inundated
7 under maximum flood conditions (DOE/RL 1991c).
8
9 3.4 GEOLOGY

10
11 The following subsections provide information pertaining to geologic characteristics of
12 southcentral Washington, the Hanford Site, the 200 West Area, and the T Plant Aggregate
13 Area. Topics included are the regional tectonic framework (Section 3.4.1), regional
14 stratigraphy (Section 3.4.2), and 200 West Area and T Plant Aggregate Area geology
15 (Section 3.4.3).
16
17 The geologic characterization of the Hanford Site, including the 200 West Area and
L98 T Plant Aggregate Area is the result of many previous site investigation activities at Hanford.
19 These activities include the siting of nuclear reactors, characterization activities for the Basalt
20 Waste Isolation Project (BWIP), waste management activities, and related geologic studies
21 supporting these efforts. Geologic investigations have included regional and Hanford Site
22 surface mapping, borehole/well sediment logging, field and laboratory sediment
23, classification, borehole geophysical studies (including gamma radiation logging), and in situ
24 and laboratory hydrogeologic properties testing.
275'
24
27 3.4.1 Regional Tectonic Framework
2
29. The following subsections provide information of regional (southcentral Washington)
30 geologic structure, structural geology of the Pasco Basin and Hanford Site, and regional and
31 Hanford Site seismology.
32
33 3.4.1.1 Regional Geologic Structure. The Columbia Plateau is a part of the North
34 American continental plate and lies in a back-arc setting east of the Cascade Range. It is
35 bounded on the north by the Okanogan Highlands, on the east by the Northern Rocky
36 Mountains and Idaho Batholith, and on the south by the High Lava Plains and Snake River
37 Plain (Figure 3-8).
38
39 The Columbia Plateau is divided into three informal structural subprovinces(i4r
40X : (Figute-a-9)-Blue Mountains, Palouse, and Yakima Fold Belt (Tolan and Reidel 1989).
41 These structural subprovinces are delineated on the basis of their structural fabric, unlike the

WHC(rPLANT)/08-31-92/03120A

3-6



DOE/RL-91-61
Draft B

* 1 physiographic provinces that are defined on the basis of landform. The Hanford Site is
2 located near the junction of the Yakima Fold Belt Subprovince with the Palouse Subprovince.
3
4 The principal characteristics of the Yakima Fold Belt (Figure 3-10) are ehameterized
5 by-a series of segmented, narrow, asymmetric, east west trending anticlines that have
6 wavelengths between 5 and 3a4 km (3 and 19 mi) and amplitudes commonly less than 1 km
7 (0.6 mi) i 14;Reidel et al. 1989a). The northern limbs of the anticlines generally
8 dip steeply to the north, are vertical, or even overturned. The southern limbs generally dip
9 at relatively shallow angles to the south. Thrust or high-angle reverse faults with fault planes

10 that stikegeaexaU -parallel ardlSo the eld-axial trends eemely-are p
11 found on the north sides of these anticlines. The amount of vertical stratigraphic offset
12 associated with these faults varies but commonly exceeds hundreds of meters. The anticlinal
13 ridges are separated by broad synclines or basins that, in many cases, contain thick
14 accumulations of - Quaternarygage sediments. The Pasco Basin is one of

" 15 the larger structural basins in the Yakima Fold Belt Subprovince.
16
17 Deformation of the Yakima folds occurred under north-south compression and was

- 18 contemporaneous with the eruption of the basalt flows (Reidel 1984; Reidel et al. 1989a).
19 Deformation occurred during the eruption of the Columbia River Basalt Group and continued
20 to enlarge through the Pliocene epoch, into the Pleistocene epoch, and perhaps to the present.

~"21
3.4.1.2 Pasco Basin and Hanford Site Structural Geology. The Pasco Basin, in which

3 the Hanford Site is located, is fif44t d pso unded on NO y tea s
24 $p nhe north by the Saddle Mountains anticline, on the west by the Umtanum Ridge,
25 Yakima Ridge, and Rattlesnake Hills anticlines, and on the south by the Rattlesnake
26 Mountain anticline (Figure 3-11). The Pasco Basin is divided it the Wabluke synelne o
27 the north, and Cold Creek synoino on the south, by the Gable Mountain anticline, the

-a 28 eastern most extension of the Umtanum Ridge anticline, itthWh l NINO
29 , C Cetsoudh. TheGeld Creek syneline is bounded -n-the
30 south by the Ynldma Ridge amtizlinc.Both the Cold Creek and Wahluke synclines are
31 asymmetric and relatively flat-bottomed structures. The north limbs of both synclines dip
32 gently (approximately 5*) to the south and the south limbs dip steeply to the north. The
33 deepest parts of the Cold Creek syncline, the Wye Barricade depression, and the Cold Creek
34 depression are approximately 12 km (7.5 mi) southeast of the Hanford Site 200 Areas, and
35 just to the west-southwest of the 200 West Area, respectively. The deepest part of the
36 Wahluke syncline lies just north of Gable Gap.
37
38 The 200 West Area is situated on the generally southward dipping north limb of the
39 Cold Creek syncline 1 to 5 km (0.6 to 3 mi) north of the syncline axis. The Gable
40 Mountain-Gable Butte segment of the Umtanum Ridge anticline lies approximately 4 km
41 (2.5 mi) north of the 200 West Area. The axes of the anticline and syncline are separated by
42 a distance of 9 to 10 km (5.6 to 6.2 mi) and the crest of the anticline (as now exposed) is
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1 over 200 m (656 ft) higher than the uppermost basalt layer in the syncline axis. As a result,
2 the basalts and overlying sediments dip to the south and southwest beneath the 200 West
3 Area.
4
5 3.4.1.3 Regional and Hanford Site Seismology. Eastern Washington, especially the
6 Columbia Plateau region, is a seismically inactive area when compared to the rest of the
7 western United States (DOE 1988%). The historic seismic record for eastern Washington
8 began in approximately 1850, and no earthquakes large enough to be felt had epicenters on
9 the Hanford Site. The closest regions of historic moderate-to-large earthquake generation are

10 in western Washington and Oregon and western Montana and eastern Idaho. The most
11 significant event relative to the Hanford Site is the 1936 Milton-Freewater, Oregon,
12 earthquake that had a magnitude of 5.75 and that occurred more than 90 km (54 mi) away.
13 The largest Modified Mercalli Intensity for this event was felt about 105 km (63 mi) from
14 the Hanford Site at Walla Walla, Washington, and was VII.
15
16 Geologic evidence of past moderate or possibly large earthquake activity is shown by

,,17 the anticlinal folds and faulting associated with Rattlesnake Mountain, Saddle Mountain, and
18 Gable Mountain. The currently recorded seismic activity related to these structures consists
19 of micro-size earthquakes. The suggested recurrence rates of moderate and larger-size
20 earthquakes on and near the Hanford Site are measured in geologic time (tens of thousands of
21 years).
22
23
24 3.4.2 Regional Stratigraphy
25
26 The following subsections summarize regional stratigraphic characteristics of the
27 Columbia River Basalt and Suprabasalt sediments. Specific references to the Hanford Site
28 and 200 West Area are made as applicable to describe the general occurrence of these units
29 within the Pasco Basin.
30
31 The principal geologic units within the Pasco Basin include the Miocene age basalt of
32 the Columbia River Basalt Group, and overlying late Miocene to Pleistocene suprabasalt
33 sediments (Figure 3-12). Older Cenozoic sedimentary and volcaniclastic rocks underlying
34 the basalts are not exposed at the surface near the Hanford Site. The basalts and sediments
35 thicken into the Pasco Basin and generally reach maximum thicknesses in the Cold Creek
36 syncline. The sedimentary sequence at the Hanford Site is up to appreimatcly
37 230 m (750 ft) thick in the west zcntml Gol Crcck zynelino, but pinches out against the
38 anticlinal structures of Saddle Mountains, Gable Mountain/ Umtanum Ridge, Yakima Ridge,
39 and Rattlesnake Hills.
40
41 The suprabasalt N
42ts-e dominated by laterally extensive deposits assigned to the late Miocene-to
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1 Plioceneage Ringold Formation and the Pleistocenelage Hanford formation (Figure 3-13).
2 Locally occurring strataw"W, in ffl ffly re fer tdeei -as ifipr-Missoula gravels, kej

3 Pieefagntiet-Plio-Pleistocene unit, and the early "Palouse" soil comprise the remainder of
4 the sedimentary sequence. The pre-Missoula gravels underlie the Hanford formation in the
5 east-central Cold Creek syncline and at the east end of Gable Mountain anticline east and
6 south of 200 Bast-Area4. The pre-Missoula gravels have not been identified in the 200 West
7 Area. The nature of the contact between the pre-Missoula gravels and the overlying Hanford
8 formation has not been completely delineated, bazdonavAabicsubsufatn. In
9 addition, it is unclear whether the pre-Missoula gravels overlie or interfinger with the early

10 gPalous4, soil and Plio-Pleistocene unit. Magnetic polarity data indicate the unit is no
11 younger than early Pleistocene in age (>1 Mam o as reported in
12 go idsey-et al. (1991).
13
14 Relatively thin surficial deposits of eolian sand, loess, alluvium, and colluvium
15 discontinuously overlie the Hanford formation.
16
17 3.4.2.1 Columbia River Basalt Group. The Columbia River Basalt Group (Figure 3-12)
18 comprises an assemblage of tholeiitic, continental flood basalts of Miocene age. These flows
19 cover an area of more than 163,7000 km 2 (63,000 mi2) in Washington, Oregon, and Idaho,
20 and have an estimated volume of about 174,t5 4900-km3 (40,800 mi3 ) (Tolan et al. 1989§).

1 Isotopic age determinations indicate that basalt flows were erupted approximately 17 to
6 Ma (milin ycars bzfcr t), with more than 98% by volume being erupted in a

23 2.5 million year period (17 to 14.5 Ma) (Reidel et al. 1989b).
24
25 Columbia River basalt flows were erupted from north-northwest-trending fissures of
26 linear vent systems in north-central and northeastern Oregon, eastern Washington, and
27 western Idaho (Swanson et al. 1979). The Columbia River Basalt Group is formally divided
28 into five formations (from oldest to youngest): Imnaha Basalt, Picture Gorge Basalt, Grande
29 Ronde Basalt, Wanapum Basalt, and Saddle Mountains Basalt. Of these, only the Picture
30 Gorge Basalt is not known to be present in the Pasco Basin. The Saddle Mountains Basalt,
31 divided into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel, Asotin, Wilbur Creek,
32 and Umatilla Members (Figure 3-12) forms the uppermost basalt unit throughout most of the
33 Pasco Basin. The Elephant Mountain Member is the uppermost unit beneath most of the
34 Hanford Site except near the 300 Area where the Ice Harbor m-Member is found and north
35 of the 200 Areas where the Saddle Mountains Basalt has been eroded down to the Umatilla fn
36 @mber locally. On anticlinal ridges bounding the Pasco Basin, erosion has remeved the
37 Saddle Mountains Basaltf, y exposing the Wanapum and Grande Ronde Basalts.
38
39 3.4.2.2 Ellensburg Formation. The Ellensburg formation consists of all sedimentary units
40 that occur between the basalt flows of the Columbia River Basalt Group in the central
41 Columbia Basin. The Ellensburg formation generally displays two main lithologies,
42 volcaniclastics q& siliciclastics (Ot i98b)
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1 The volcaniclastics consist mainly of primary pyroclastic air fall deposits and reworked
2 epiclastics derived from volcanic terrains west of the Columbia Plateau. Siliciclastic strata p
3 the consist of clastic, plutonic, and metamorphic detritus derived from
4 the Rocky Mountain terrain. These two lithologies occur as both distinct and mixed in the
5 Pasco Basin. A detailed discussion of the Ellensburg f ormation on the Hanford Site area-is
6 given by Reidel and Fecht (1981). Smith et al. (1989) provide; a discussion of age
7 equivalent units adjacent to the Columbia Plateau.
8
9 The stratigraphic names for individual units of the Ellensburg f-ormation are given

10 in Figure 3-12. The nomenclature for these units is based on the upper- and lower-bounding
11 basalt flows and thus the names are valid only for those areas where the bounding basalt
12 flows occur. Because the Pasco Basin is an area where most bounding flows occur, the
13 names given in Figure 3-12 are applicable to the Hanford Site. At the Hanford Site the three
14 uppermost units of the Ellensburg fQormation are the Selah interbed, the Rattlesnake Ridge
15 interbed, and the Levey interbed.
16
17 3.4.2.2.1 Selah Interbed. The Selah Interbed is bounded on the top by the Pomona
18 Member and on the bottom by the Esquatzel Member. The interbed is a variable mixture of
19 silty to sandy vitric tuff, arkosic sands, tuffaceous clays, and locally thin stringers of
20 predominantly basaltic gravels. The Selah interbed is found beneath most of the Hanford

C 21 Site.
22
23 3.4.2.2.2 Rattlesnake Ridge Interbed. The Rattlesnake Ridge interbed is bounded
24 on the top of the Elephant Mountain m7ZVember and on the bottom by the Pomona a
25 4ember. The interbed is up to 33 m (108 ft) thick and dominated by three facies at the
26 Hanford Site: (1) a lower clay of tuffaceous sandstone, (2) a middle, micaceous-arkosic
27 and/or tuffaceous sandstone, and (3) an upper, tuffaceous siltstone to sandstone. The unit is
28 found beneath most of the Hanford Site.
29
30 3.4.2.2.3 Levey Interbed. The Levey interbed is the uppermost unit of the
31 Ellensburg f-Formation and occurs between the Ice Harbor m ember and the Elephant
32 Mountain m-p;mber. It is confined to the vicinity of the 300 Area. The Levey interbed ia
33 a tuffaceous sandstone along its northern edge and fine-grained tuffaceous siltstone to
34 sandstone along its western and southern margins.
35
36 3.4.2.3 Ringold Formation. The Ringold f-Eormation at the Hanford Site is up to 185m
37 (605 ft) thick in the deepest part of the Cold Creek syncline south of the 200 West Area and
38 . 170 m (S 66-ft) thick in the western Wahluke syncline near the 100-B Area. The Ringold
39 formation pinches out against the Gable Mountain, Yakima Ridge, Saddle Mountains, and
40 Rattlesnake Mountain anticlines. It is largely absent in the northern and northeastern parts of
41 the 200 East Area and adjacent areas to the north in the vicinity of West X9Pend. The
42 Ringold formation is assigned a late Miocenel to Pliocenegage (Fecht et al. 1987, DOE
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2 ail. 97 idsye t.19)
3
4 Recent studies of the Ringold f-Vormation (Lindsey G
5 I9924991-) indicate that it is best described and divided on the basis of sediment facies
6 associations and their distribution. Facies associations in the Ringold f-ormation (defined
7 on the basis of lithology, petrology, stratification, and pedogenic alteration) include fluvial
8 gravel, fluvial sand, overbank deposits, lacustrine deposits, and basalie-alluvial deposits.
9 The facies associations are summarized as follows:

10
11 Fluvial grave*';Clast-supported granule to cobble gravel with a sandy matrix
12 dominates the association. Intercalated sands and muds also are found. Clast
13 composition is variable, with common types being basalt, quartzite, porphyritic
14 volcanics, and greenstones. Silicic plutonic rocks, gneisses, and volcanic
15 breccias also are found. Sands in this association are generally quartzo-

- 16 feldspathic, with basalt contents generally in the range of 5 to -|%.
17 flwever, basA contents as high as 25% (or lecaly mer) are cnccuntcred.
18 Low angle to planar stratification, massive channels, d h w a
19 and large-scale cross-bedding are found in outcrops. The association was
20 deposited in a gravelly fluvial system characterized by wide, shallow shifting
21 channels.

3* Fluvial sandkjQuartzo-feldspathic sands displaying cross-bedding and cross-
24 lamination in outcrop dominate this association. These sands usually contain
25 less than 15% basalt lith1a iatsahog s t
26 ma 77 r. Intercalated strata consist of lenticular silty sands and
27 clays up to 3 m (10 ft) thick and thin (<0.5 m [1.6 ft]) gravels. Fining
28 upwards sequences less than 1 m (3.3 ft) to several meters thick are common
29 in the association. Strata comprising the association were deposited in wide,
30 shallow channels in.ised into a muddy floodp
31
32 * Overbank2 t -This association dominantly consists of laminated to
33 massive silt, silty fine-gained sand, and paleosols containing variable amounts
34 of calcium carbonate. Oe ran s TUar d

36 sdiens dscd
37 These sediments record deposition in a floodplain under proximal levee to
38 more distal floodplain conditions.
39
40 * Lacustrinede' Plane laminated to massive clay with thin silt and silty
41 sand interbeds displaying some soft-sediment deformation characterize this
42 association. Coarsening upwards packages less than 1 m (3.3 ft) to 10 m (33
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1 ft) thick are common in the association. Strata comprising the association 6
2 were deposited in a lake under standing water to deltaic conditions.
3
4 * Alluvial fan - Massive to crudely stratified, weathered to unweathered basaltic
5 detritus dominates this association. T
6 a association was deposited largely by
7 debris flows in alluvial fan settings.
8
9 The lower half of the Ringold formation contains five separate stratigraphic intervals

10 dominated by fluvial gravels. These gravels, designated units, A, B, C, D, and B
11 (Figure 3-13), are separated by intervals containing deposits typical of the overbank and
12 lacustrine facies associations. The lowermost of the fine-grained sequences, overlying unit
13 A, is designated the lower mud sequence. The uppermost gravel unit, unit B, grades
14 upwards into interbedded fluvial sand and overbank deposits. These sands and overbank
15 deposits are overlain by lacustrine-dominated strata.
16
17 Fluvial gravel units A and E correspond to the lower basal and middle Ringold units
18 respectively as defined by DOE (19880). Gravel units B, C, and D do not correlate to any
19 previously defined s(LndsRy 4 t9) The lower mud sequence corresponds to the
20 upper basal and lower units as defined by DOE (1988_). The upper basal and lower units
21 are not differentiated. The sequence of fluvial sands, overbank deposits, and lacustrine
22 sediments overlying unit E corresponds to the upper unit as seen along the White Bluffs in
23 the eastern Pasco Basin. This essentially is the same usage as originally proposed by
24 Newcomb (1958) and Myers et al. (1979).
25

26 3.4.2.4 Plio-Pleistocene Unit. Unconformably overlying the Ringold f-formation in the
27 western Cold Creek syncline in the vicinity of 200 West Area (Figures 3-11, 3-12, and 3-13)

428 is the laterally discontinuous Plio-Pleistocene unit (DOE 1988p). The unit is up to 25 in (82
29 ft) thick and divided into two facies: (1) sSReM l icbasatie-detritus-and (2) calcic
30 paleosol (Stage II and Stage IV) (DOE 1988 ) The cari sot$f4isalerete-faeies
31 generally-consists of miN cium carbonate-cemented silt, sand, gravels
32 (caliche), to interbedded caliche-rich and caliche-poor s iad n-arbonatz-pocr-silt-and
33 sand. The basaltic detritus facies consists of weathered and unweathered basaltic gravels
34 deposited as locally derived slope wash, colluvium, and sidestream alluvium. The Plio-
35 Pleistocene unit appears to be correlative to other sidestream alluvial and pedogenic deposits
36 found near the base of the ridges bounding the Pasco Basin on the north, west, and south.
37 These sidestream alluvial and pedogenic deposits are inferred to have a late Pliocene- to early
38 Pleistocene-age on the basis of stratigraphic position and magnetic polarity of interfingering
39 loess units.
40
41 3.4.2.5 Pre-Missoula Gravels. Quartzose to gneissic clast-supported pebble to cobble
42 gravel with a quartzo-feldspathic sand matrix underlies the Hanford formation in the east-
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0 1 central Cold Creek syncline and at the east end of Gable Mountain anticline east and south of
2 the 200 East Area (Figures 3-11, 3-12, and 3-13). These gravels, called the pre-Missoula
3 gravels (PSPL 1982), are up to 25 m (82 ft) thick, contain less basalt than underlying
4 Ringold gravels and overlying Hanford deposits, have a distinctive white or bleached color,
5 and sharply truncate underlying strata. The nature of the contact between the pre-Missoula
6 gravels and the overlying Hanford formation is not clear. In addition, it is unclear whether
7 the pre-Missoula gravels .overlie or interfinger with the early Palouse soil and Pfio-
8 Pleistocene unit. Magnetic polarity data indicates the unit is no younger than early
9 Pleistocene in age (>1 Ma) r e e.9et-e-4

10
11 3.4.2.6 Early |Palouse$ Soil. The early Palouse soil consists of up to 20 m (66 ft) of
12 massive, brown yellow, and compact, loess-like silt and minor fine-grained sand (Tallman et
13 al. 9, 1981; Bjestad-4984;-DOE 19886). These deposits overlie the Plio-Pleistocene
14 unit in the western Cold Creek syncline around the 200 West Area (Figures 3-11, 3-12, and
15 3-13). The unit is differentiated from overlying graded rhythmites (Hanford formation) by
16 greater calcium carbonate content, massive structure in core, and high natural gamma
17 response in geophysical logs (Bjemd -984 DOE 1988,').
18 40_ N18. du oteihrn taraphi Rn rte of MAe A "A!"', #han fromI effct MR,
19 4Pi kta4 ti.The upper contact of the unit is poorly defined, and it may
20 grade up-section into the lower part of the Hanford formation. Based on a predominantly
21 reversed polarity the unit is inferred to be early Pleistocene in age!, kr ff9)
2

23 3.4.2.7 Hanford Formation. The Hanford formation consists of pebble to boulder gravel,
24 fine- to coarse-grained sand, and silt (ker 9). These deposits are divided into
25 three facies: (1) gravel-dominated, (2) sand-dominated, and (3) fiut-do tited IacsThs
26 £4t1lff~{
27 facesrespctivey inBkreta,19 akaeor-normally-graded-rhythnitz-
28 The silt-dominated slaekwater-deposits also are referred to as the "Touchet Beds," while the
29 gv-mae facies are generally referred to as the Pasco Gravels. The
30 Hanford formation is thickest in the Cold Creek bar in the vicinity of 200 West and 200 East
31 Areas where it is up to 65 m (213 ft) thick (Figures 3-11, 3-12, and 3-13). The HanfTrd
32 fr*.wsest y yr a e f Lake
33 Mis fc& 9 9 .nd Baker e I 9 Hanf ts are
34 absent on ridges above approximately 385 m (1,263 ft) above sea level. The following
35 subsections describe the three Hanford formation facies.
36
37 3.4.2.7.1 Gravel Dominated Facies. The gravel-dominated facies is dominated by
38 coarse-grained 4||[ sand and granule to boulder gravel. These deposits display massive
39 bedding, plane to low-angle bedding, and large-scale pa Wtcro ss-bedding in outcrop, while
40 the gravels generally are matrix-poor and display an open-framework texture. Lenticular
41 sand and silt beds are intercalated throughout the facies. Gravel clasts generally are
42 dominated by basalt (50 to 80%). Other clast types include Ringold and Plio-Pleistocene rip-
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1 ups, granite, quartzite, and gneiss-elaste. The relative proportion of gneissic and granitic
2 clasts in Hanford gravels versus Ringold gravels generally is higher (up to 20% as compared
3 to less than 5%). Sands in this facies usually are very basaltic (up to 90%), especially in the
4 granule size range. Locally Ringold and Plio-Pleistocene rip-up clasts dominate the facies,
5 comprising up to about 75% of the deposit. The gravel facies dominates the Hanford
6 formation in the 100 Areas north of Gable Mountain, the northern part of 200 East Area, and
7 the eastern part of the Hanford Site including the 300 Area. The gravel-dominated facies
8 was deposited by high-energy flood waters in or immediately adjacent to the main
9 cataclysmic flood channelways.

10
11 3.4.2.7.2 Sand-Dominated Facies. The sand-dominated facies consists of fine-
12 grained to Nffdr-rn sd dgranular sand displaying plane lamination and bedding
13 and less commonly plane and trough cross-bedding in outcrop. These sands may contain
14 small pebbles daInadit bble-gravel interbeds and silty interbeds
154 less than 1 m (3.3 ft) thick. The silt content of these sands is variable, but where it is low
16 an open framework texture is common. These sands are typically very basaltic, commonly
12. being referred to as black, gray, or salt-and-pepper sands. This facies is most common in
18 the central Cold Creek syncline, in the central to southern parts of the 200 East and 200
19 West Areas, and in the vicinity of the WPPSS facilities. The laminated-sand-d
2A facies was deposited in to main flood
21 channelways as water in the channelways spilled out of them, loosing competence. The
22 facies is transitional between the gravel-dominated facies to the north and the M.
23, drythmite-facies. 0
24
25' 3.4.2.7.3 (ftt 9I Th4618aekwater-Facies. The dM, te aterfacies
26 consists of thinly bedded, plane laminated and ripple cross-laminated silt and fine- to coarse-
27 grained sand that commonly display normally graded rhythmites, NOB
28' Seqet4s few centimeters to several tens of centimeters thick in outcrop (Myers et al.
29_ 1979, DOE 1988,b). This facies d0 -thHff fO sfeand-thrughout the
30 central, southern, and western Cold Creek syncline within and south of 200 East and 200
31 West Areas. The sediments were deposited under slackwater conditions and in backflooded
32 areas (DOE 1988p).
33

34 n aditonto ie hn yanfird frnitHn1 rf~~face isse reo& 4, cbast ks
35 B s Hh
36 comn Wnte-4odfrain ls r on ~al nohe eiaayuisi h367

39tI

40 dqip ~ T i i %
41

42

37 ~ rP AsICs dk w rnh fd r ns ty s,
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3.4.2.8 Heleeene-Surficial Deposits. Heleeene-s urfidial deposits consist of silt, sand,
and gravel that form a thin (<10 m, [33 ft]) veneer across much of the Hanford Site. These
sediments were deposited by a mix of eolian and alluvial processes.

3.4.3 200 West Area and T Plant Aggregate Area Geology

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
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The following subsections describe the occurrence and variation of suprabasalt

sediments in the 200 West Area. The subsections discuss notable stratigraphic
characteristics, sediment thickness variations, dip trends, and other features such as areas
where sediments are known or suspected to be absent. Alse-s-tratigraphic variations
pertinent to the T Plant Aggregate Area are identified where applicable, and are presented in
the overall context of stratigraphic trends throughout the 200 West Area.

Geologic cross sections depicting the distribution of basalt and sedimentary units
within and near the T Plant Aggregate Area are presented on Figures 3-14 through 3-|48.
Figure 3-14 illustrates the cross sections locations. A legend for symbols used on the cross
sections is provided on Figure 3-15. The cross sections are based on geologic information
from wells shown on the figures, as interpreted in Lindsey et al. (1991) and from Chamness
et al. (1991). Chamness et al. (1991) provide a compilation of geologic logs from the
T Plant Aggregate Area, and a listing of additional geological, geochemical, and geophysical
data available from the boreholes. This information was compiled in support of the T Plant
Aggregate Area Management Study (AAMS). The cross sections depict subsurface geology
near solid waste burial ground areas in the western and northern part of the T Plant
Aggregate Area (Figures 3-16 through 349Tr: Sections A-AL, B-B', = and C-L
and burial ground areas and liquid waste disposal sites in the southern portion of the site
(Figure 3-19, Section D-D ). For each cross section, locations of T Plant Aggregate
Area waste sites are identified for reference. Figures 3-20 through 3-37 present structural
maps of the top of the sedimentary units, and isopach maps illustrating the thickness of each
unit in the 200 West Area and T Plant Aggregate Area. The structural and isopach maps are
included from Lindsey et al. (1991). Plate -24 should be consulted to identify locations of T
Plant Aggregate Area buildings and waste sites referenced in the text.

3.4.3.1 Elephant Mountain Basalt. The Elephant Mountain m- ember of the Saddle
Mountains Basalt is continuous beneath the entire 200 West Area. The top of the Elephant
Mountain mr-ember dips to the southwest and south into the Cold Creek syncline, reflecting
the structure of the area (Figure 3-20). There is little evidence of significant erosion into the
top of the Elephant Mountain rn-Member and no indication of erosional "windows" through
the basalt into the underlying Rattlesnake Mountain interbed.

3.4.3.2 Ringold Formation. Within the 200 West Area, the Ringold formation includes the
fluvial gravels of unit A, the paleosol and lacustrine muds of the lower mud sequence, the
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1 fluvial gravels of unit E, and the sands and minor muds of the upper unit. Ringold units B,
2 C, and D are not found in the immediate vicinity of the 200 West Area.
3
4 Several observations can be made regarding the variation of sediment types within the
5 Ringold units in the 200 West Area. In the Ringold unit A gravels, intercalated lenticular
6 sand and silt are most common in the western portion of the 200 West Area (including a
7 portion of the T Plant Aggregate Area), and in the southern part of the 200 West Area. In
8 the overlying lower mud sequence, stratigraphic trends seen elsewhere in the Pasco Basin
9 suggest that paleosols in the unit become more common progressing structurally up-dip

10 (Lindsey 1991). In the Ringold unit E gravels, intercalated lenticular beds of sand and
11 silt occur throughout the 200 West Area, although predicting where they will occur is
12 difficult. The upper unit of the Ringold in the 200 West Area tends to be dominated by
13 sand, unlike the upper unit elsewhere in the Pasco Basin where paleosols tend to dominate
14 the upper unit.
15
16 Beneath the 200 West Area, the fluvial gravels of Ringold unit A, and the Ringold
17 lower mud sequence tend to thicken and dip to the south-southwest, toward the axis of the
18 Cold Creek Syncline (Figures 3-16 and 3-22 through 3-24). The top of unit A is relatively
19 flat in the 200 Areas, dipping gently to the west and southwest. Like the unit A gravels, the
20 Ringold lower mud sequence thickens and dips to the south and southeast over the 200 West
21 Area Fgs - n ) The top of the lower mud unit is less regular, however, and
22 the unit pinches out in the northeastern corner of the 200 West Area. Within the T Plant
23 Aggregate Area, unit A reaches a thickness of more than 26 m (80 ft) in the ea seuthe
24 part of the Aggregate Area, and apparently pinches out just north of the 2 es-a
25 Aggregate-Area boundary. The lower mud sequence ranges in thickness from a-net-prese
26 in the northeast corner of the T Plant Aggrogate Area to about 13 m (40 ft) at the southwest
27 corner of the Aggregate Arear 0 ao N
28
29
30 Isopach and structural contour maps of fluvial gravel unit E (Figures 3-25 and 3-26)
31 and the upper Ringold unit (Figures 3-27 and 3-28) show trends not seen in the underlying
32 unit A and the lower mud sequence in the 200 West Area. The top of unit E is irregular,
33 and displays several highs near the north and northeastern parts of the 200 West Area.
34 These highs include the northern part of the Aggregate Area. Unit B grivels generally thin
35 from north-northeast to southwest, and generally dip4 to the southeast across the 200 Areas.36 Unit B thickness varies from about 66 m (200 ft) at the southA-weeter boundary of the T
37 Plant Aggregate Area to abeut-100 m (300 ft) at the Northeastern boundary of the T
38 Plant Aggregate Area.
39
40 The upper unit of the Ringold formation is present only in the western, northern, and
41 central portion of the 200 West Area (Figures 3-27 and 3-28). Where the upper unit is
42 present, the top generally dips to the south-southwest. The upper unit is absent on the
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1 ( westeentl-and southern parts of the T Plant Aggregate Area (Figures 3-16, and 3-
2 17 through 3-19). The upper unit reaches a thickness of about 6 m (25 ft) at the southwest
3 corners of the T Plant Aggregate Area.
4
5 3.4.3.3 Plio-Pleistocene Unit. As discussed in the R-*egional S-4tratigraphy section
6 (Section 3.4.2), the -Plio-Pleistocene unit is largely restricted to

- ~1M I.-44 '~

7 the vicinity of the 200 West Area, pinching out narte-the noieasn, andWeeast-and
8 seuth-ofthearea(Figure3-29and 3-30). T

10 Th hckso th unit is cry irregor h-hemo-hei-s irgular-and- L-thickest-in
11 th Relatively thick portions of the unit
12 [approximately 12 m (40 ft)] also occur northwest of the T Plant Aggregate Area, and near
13 the northern boundary of the aggregate area [8 m (25 ft)]. Several prominent thin areas [1.5
14 m (5 ft) or less] occur near the central portion of the main T Plant Aggregate Area building
15 complex. Although .... s..is In b e
16 hoYle', thendois a pcss bitityitleyrotd zoneatthrough the-unit may
17 exist, especially Jinthe arawhere the unit thins. Inatio frcurn i hecrbn ei
18 y
19 The top of the unit generalldips to the southwest, although irregularities occur, especially
20 in the southeastern part of the T Plant Aggregate Area.

3.4.3.4 Early FalouseO) Soil. As for the Plio-Pleistocene unit, the early APalousel soil is
23 largely restricted to the vicinity of the 200 West Area (Figures 3-31 and 3-32). The unit
24 pinches out near the southern, eastern, and northern portions of the 200 Data
25 from boreholes located west of the 200 West Area indicate that the unit extends to the west.
26 The early Palouse &4oil is also absent at several locations within the 200 West Area,
27 including locations north and southwest of the T Plant Aggregate Area. Like the Plio-

' 28 Pleistocene unit, the thickness of the Early Palouse Soil in the 200 Area varies considerably.
29 The unit is thickest in the southeast and southwest parts of the 200 West Area. Within the T
30 Plant Aggregate Area, the unit reaches a thickness of about 6.5 m (20 ft) in the southern part
31 of the aggregate area. Across the 200 Areas, the top of the unit dips to the south.
32
33 Although carbonate is present in the unit in the 200 Area, no obvious caliches like
34 those seen in the underlying Plio-Pleistocene unit are documented. The loess-like sediments
35 of the early MPalouse' soil are uncemented.
36
37 3.4.3.5 Hanford Formation. In the 200 West Arm, the Ilnferd foration is clved in
38 a lower fmn grained unit, and an upper ocarac grined unit based on to diflution of facic
39 types and similaitis in lthelogie succession from beroholo to bcroholo. The uits are
40 esantAy to ame as thse defmnd by Last et a. (1989). The upper and lower unitr
41 very hctcrogcnoous, and display marked changos in thickness and continuity across the 2
42 West Are. Typical lithologic suecossions consist of fining upward packages, major fmc
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1 gmiod interv'als, and laerally persistent coorse grained sequencos. Mincralegie and
2 gccchcmical data were not used in differ-entiating units bccarwc of the lack of a
3 eeprehensivo ninemlegic and geochomieal data set.
4
5 . a r m As discussed in the regional geology section, the cataclysmic
6 flood deposits of the Hanford formation are divided into three facies( gravel-dominated,
7 || sand-dominated, and 3) - 3.cie slaekwater- Typical lithologic successions
8 consist of fining upwards package, major fine-grained intervals, and laterally persistent
9 coarse-grained sequences. Mineralogic and geochemical data were not used in differentiating

10 units because of the lack of a comprehensive mineralogic and geochemical data set. The
11 Hanford formation is divided into two units, upper coarse-grained and lower fine-grained,
12 based on lithology. These are essentially the same units as defined in Last et al. (1989).
13 Neither of these units are continuous across the entire 200 West Area, they both display
14 marked changes in thickness and continuity, and they are very heterogeneous.
15
16 The lower fine-grained unit of the Hanford formation in the 200 West Area is thick but
f7 locally discontinuous FI s- Nd&M 3-34). The lower unit I MA (IOR f
1 thfrk nconsists of sil6 silty sand, and sand typical of the silt-dominated slaekwater-facies
19 interbedded with coarser sands like those comprising the sand-dominated facies. Tfis oWeWr
20 of dyamicLoadin fr _ flo atr rdsrb te nool hruhu this 4wproit

23 [1O ft]) intervals dominated by the gravel facies are found locally. The distribution of the
24, ri&Mtd gmvel-facies within the lower unit is quite variable, although the unit
25, generally fies to the south where deposits associated with the slaekwater-siO1 ina
26 facies become more common. The lower unit is not present over much of the northern part
27 of the 200 West Area, and an area which includes the western portion of the T Plant
28, Aggregate Area (Figures 3-16 through 3-19, and 3-33 and 3-34). Erosional windows through
29 the lower fine unit are present to the south of the T Plant Aggregate Area. ThsAM&IoN
3 4 win sar lat!Th direct.Te lower unit dips irregularly across the
31 200 West Area. The lower unit is up to about 33 m (100 ft) thick toward the southeastern
32 edge of the T Plant Aggregate Area, and generally dips to the north, toward the area where
33 the unit is not present.
34
35 The upper coarse-graiied unit of the Hanford formation consists of interstratified
36 gravel, sand, and s . aGrvelly-Deposits typical of the
37 gravel-dominated facies generally dominatethipprui However, at some localities the
38 upper unit, sand with minor silt and gravel typical of the sand-dominated facies is prevalent.
39 Aserm-jinor silty deposits associated with the d slaekwater-facies are found
40 locally. The distribution of each of the facies types within the upper coarse,-gied unit is
41 quite variable. Fining upward sequences from coarser to finer gravel, or to sand and silt are
42 present at some locations. The thickness of the upper coarse:-"fiiedI unit varies across the
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1 200 West Area (Figures 3-35 and 3-36), and is thickest at the %44the thwest-corner of
2 the area. The unit is laterally discontinuous and pinches out south and southwest of the 200
3 West Area. Several local areas occur where thickness of the upper coarse--graed unit
4 exceeds 30 m (100 ft), including areas in the southern and northern parts of the T Plant
5 Aggregate Area. The base of the upper coarsek raIV unit is incised into the underlying
6 lower fine unit, and fills erosional windows where the lower unit is absent. The contact
7 between the upper coar=- unit and underlying strata is generally sharp, and consists
8 of gmavel-t1e .r.. I.oina.. d facies deposits overlying the fines of the lower unit, early
9 IPalouse" soil, or the P'o-Pleistocene unit.

10
11 3.4.3.6 Heloeene-Surficial Deposits. S4K f ',,en-'*deposits consist of silt,
12 sand, and gravel that form a thin veneer of less than about 10 m (33 ft) across much of the
13 Hanford SiteV (Fgr?-7. The sediments are a mix of eolian-deposited sands and alluvial
14 materials. In the vicinity of the 200 West Area, eolian sands dominate. Holocene deposits
15 have been removed from much of the area by construction activities. Dune structures are not
16 generally well developed within the 200 West Area. neLnA rl A th
17 s
18
19
20 3.5 HYDROGEOLOGY
21
22 Reiona y hydoge l 2OWst Area s

-t 23 ~~ &24 bt hto IngA seti n W re ufic ent d xss4 nep ea n of t e ydogeology
24 enathth T ln grgeAe r prsne .Th iormation presented inths

25 sepinsiprncipaly 4ake frmtesadadzdtx (D ny e t 99) rovided by
26 Wesigos Todfrthspqo he-following-subseetins prencnt diaeuasicns-ci27
25
296H28 Plant Aggregate Area hydrogeclegy (Section 3.5.3). Seeticxu 3.5.2 and 3.5.3 also discuss

S 29 Hanford Site and T Plant Aggregate Area vadeso zone characteristics.
30
31
32 3.5.1 Regional Hydrogeology
33
34 The hydrogeology of the Pasco Basin is characterized by a multiaquifer system that
35 consists of four hydrogeological units that correspond to the upper three formations of the
36 Columbia River Basalt Group (Grande Ronde Basalt, Wanapum Basalt, and Saddle
37 Mountains Basalt) and the suprabasalt sediments. The basalt aquifers consist of the tholeiitic
38 flood basalts of the Columbia River Basalt Group and relatively minor amounts of
39 intercalated fluvial and volcaniclastic sediments of the Ellensburg ErA4 TioneNtiOn
40 Confined zones in the basalt aquifers are present in the sedimentary interbeds and/or
41 interflow zones that occur between dense basalt flows. The main water-bearing portions of
42 the interflow zones are networks of interconnecting vesicles and fractures of the flow tops
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1 and flow bottoms (DOE 1988j). The suprabasalt sediment or uppermost aquifer system
2 consists of fluvial, lacustrine, and glaciofluvial sediments. This aquifer is regionally
3 unconfined and is contained largely within the Ringold fIA nfenatin-and Hanford
4 formation. The position of the water table in the southwestern Pasco Basin is generally
5 within Ringold fluvial gravels of unit E. In the northern and eastern Pasco Basin the water
6 table is generally within the Hanford formation. Table 3-1 presents hydraulic parameters
7 for various water-bearing geologic units at the Hanford Site.
8
9 Local recharge to the shallow basalt aquifers results from infiltration of precipitation

10 and runoff along the margins of the Pasco Basin, and in areas of artificial recharge where a
11 downward gradient from the unconfined aquifer systems to the uppermost confined basalt
12 aquifer may occur. Regional recharge of the deep basalt aquifers is inferred to result from
13 interbasin groundwater movement originating northeast and northwest of the Pasco Basin in
14 areas where the Wanapum and Grande Ronde Basalts crop out extensively (DOE 1988').
15 Groundwater discharge from shallow basalt aquifers is probably to the overlying aquifers and
16 to the Columbia River. The discharge area(s) for the deeper groundwater system is
17 uncertain, but flow is inferred to be generally southeastward with discharge thought to be
18 south of the Hanford Site (DOE 1988).
19
20 Erosional "-windows! through dense basalt flow interiors allow direct interconnection
21 between the uppermost aquifer systems and underlying confined basalt aquifers. Graham et
22 al. (1984) reported that some contamination was present in the uppermost confined aquifer
23 (Rattlesnake Ridge interbed) south and east of Gable Mountain Pond. Graham et al. (1984)
24 evaluated the hydrologic relationships between the Rattlesnake Ridge interbed aquifer and the

-25 unconfined aquifer in this area and delineated a potential area of intercommunication beneath
26 the northeast portion of the 200 East Area.
27

,28 The base of the uppermost aquifer system is defined as the top of the uppermost
29 basalt flow. However, fine-grained overbank and lacustrine deposits in the Ringold
30 tfomatin-locally form confining layers for Ringold fluvial gravels underlying
31 unit E. The uppermost aquifer system is bounded laterally by anticlinal basalt ridges and is
32 approximately 152 m (500 ft) thick near the center of the Pasco Basin.
33
34 Sources of natural recharge to the uppermost aquifer system are rainfall and runoff
35 from the higher bordering elevations, water infiltrating from small ephemeral streams, and
36 river water along influent reaches of the Yakima and Columbia Rivers. The movement of
37 precipitation through the unsaturated (vadose) zone has been studied at several locations on
38 the Hanford Site (Gee 1987; Routson and Johnson 1990; Rockhold et al. 1990). Conclusions
39 from these studies vary. Gee (1987) and Routson and Johnson (1990) conclude that no
40 downward percolation of precipitation occurs on the where the sediments
41 are layered and vary in texture, and that all moisture penetrating the soil is removed by
42 evapotranspiration. These two studies analyzed data collected over a period of 12 and 14
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1 years, respectively, and do not specifically address short-term seasonal fluctuations.
2 Rockhold et al. (1990) suggest that downward water movement below the root zone is
3 common in the 300 Area, where soils are coarse-textured and precipitation was above
4 normal.
5
6
7 3.5.2 Hanford Site Hydrogeology
8
9 This section describes the hydrogeology of the Hanford Site with specific reference to

10 the 200 Areas.
11
12 3.5.2.1 Hydrostratigraphy. The hydrostratigraphic units of concern in the 200 Areas are
13 (1) the Rattlesnake Ridge interbed fIed a r g , (2) the Elephant Mountain
14 Basalt Member (confining horizon), (3) the Ringold Fornatie n-(un eefined4llSy
15 ~Seamircfiidfand confined water-bearing zones andwI U 

17 grvls, (4)4)-the Plo-Pleistocene unit and early "Palousej soil (primary vadose zone
18 perching horizons and/or perched groundwater zones), and ()(4)-the Hanford formation
19 (vadose zone)(Figure 3-31). The Plo-Pleistocene unit and early "Palouse" soil are only
20 encountered in the vicinity of the 200 West Area. Strata below the Elephant Mountain Basalt
21 Member are not discussed because the more significant water-bearing intervals, relating to
22 environmental issues, are closer to the ground surface. The hydrogeologic designations for
23 the 200 Areas were determined by examination of borehole logs and integration of these data
24 with stratigraphic correlations from existing reports.
25
26 3.5.2.1.1 Vadose Zone. The vadose zone beneath the 200 Areas ranges from
27 approximately 55 m (180 ft) beneath the former U Pond to approximately 100 m (340 ft)
28 west of the 200 East Area (Last et al. 1989). Sediments in the vadose zone primarily consist

a' 29 of the (1) fluvial gravel of the Ringold unit E, (2) the upper unit of the Ringold Formation,
30 (3) Plio-Pleistocene unit, (4) early 1Palouse% soils, and (5) Hanford formation. Only the
31 Hanford formation is continuous throughout the vadose zone in the 200 Areas. The upper
32 unit of the Ringold V.0"' %fen atien, the Plio-Pleistocene unit, and the early jPalouse,
33 soil only occur in the 200 West Area. The unconfined aquifer water table (discussed in
34 Subsection 3.5.2.1.3) lies within the Ringold unit B.
35
36 The transport of water through the vadose zone depends in complex ways on several
37 factors, including most significantly the moisture content of the soils and their hydraulic
38 properties. Darcy's law, although originally conceived for saturated flow only, was extended
39 by Richards to unsaturated flow, with the provision that the soil hydraulic conductivity
40 becomes a function of the water content of the soil and the driving force is predominantly
41 differences in moisture level. The moisture flux, q, in eentinztzra per sznd m jin
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1 one direction is then described by a modified form of Darcy's law commonly referred to as
2 Richards' Equation (Hillel 1971) as follows:
3
4 q = K(O) x 6c/60 x ae/ax (Richards' Equation)
5
6 where
7
8 * K(O) is the water content dependent unsaturated hydraulic conductivity in cm/s
9

10
11 S a8s/' is the slope of the soil-moisture retention curve t4'(e)] at a particular
12 volumetric moisture content e (a soil-moisture retention curve plots volumetric
13 moisture content observed in the field or laboratory against suction values for
14 a particular soil, see Figure 3-3&-from Gee and Heller 1985 for an
15' example)
16
17
1 * 8e/ax is the water content gradient in the x direction.
19
20
2t More complicated forms of this equation are also available to account for the effects
22, of more than one dimensional flow and the effects of other driving forces such as gravity.
23
24' The usefulness of Richards' Equation is that knowing the moisture content distribution
25, in soil, having measured or estimated values for the unsaturated hydraulic conductivity
26 corresponding to these moisture contents, and having developed a moisture retention curve
27' for this soil, one can calculate a steady state moisture flux. With appropriate algebraic
281 manipulation or numerical methods, one could also calculate the moisture flux under transient
29 conditions.
3U
31 In practice, applying Richards' Equation is quite difficult because the various
32 parameters involved are difficult to measure and because soil properties vary depending on
33 whether the soil is wetting or drying. As a result, soil heterogeneities affect unsaturated flow
34 even more than saturated flow. Several investigators at the Hanford Site have measured the
35 vadose zone moisture flux directly using lysimeters (e.g., Rockhold et al. 1990, Routson and
36 Johnson 1990). These direct measurements are discussed in Section 3.5.2.2 under the
37 heading of natural groundwater recharge.
38
39 An alternative to direct measurement of unsaturated hydraulic conductivity is to use
40 theoretical methods which predict the conductivity from measured soil moisture retention data
41 (9
42
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Thirty-five soil samples from the 200 West Area have had moisture retention data
measured. These samples were collected from Wells 299-W18-21, 299-W15-16, 299-W15-2,
299-W10-13, 299-W7-9, and 299-W7-2. Eleven of these samples were reported by
Bjornstad (1990). The remaining 24 were analyzed as part of an ongoing performance
assessment of the low-level burial grounds(nE4ly 9. For each of these samples
saturated hydraulic conductivity was measured in the laboratory. Van Genuchten's computer
program RETC was then used to develop wetting and drying curves for the Hanford, early
"Palouse" @, Plio-Pleistocene, upper Ringold, and Ringold 1Gvel-lithologic units.
An example of the wetting and drying curves, and corresponding grain size distributions, is
provided on Figure 3-39.

The unsaturated hydraulic conductivities may vary by orders of magnitude with
varying moisture contents and among differing lithologies with significantly different soil
textures and hydraulic conductivities. Therefore, choosing a moisture retention curve should
be made according to the particle size analyses of the samples and the relative density of the
material.

Once the relationship between unsaturated hydraulic conductivity and moisture content
is known for a particular lithologic unit, travel time can also be estimated for a steady-state
flux passing through each layer by assuming a unit hydraulic gradient. Under the unit
gradient condition, only the force of gravity is acting on water and all other forces are
considered negligible. These assumptions may be met for flows due to natural recharge
since moisture differences become smoothed out after sufficient time. Travel time for each
lithologic unit of a set thickness and calculated for any given recharge rate and the total
travel time is equivalent to the sum of the travel times for each individual lithologic unit. To
calculate the travel time for any particular site the detailed layering of the lithologic units
should be considered. For sites with artificial recharge (e.g., cribs and trenches) more
complicated analyses would be required to account for the effects of saturation.

Several other investigators have measured vadose zone soil hydraulic conductivities
and moisture retention characteristics at the Hanford Site both in situ (i.e., in lysimeters) and
in specially prepared laboratory test columns. Table 3-1 summarizes data identified for this
study by stratigraphic unit. Rockhold et al. (1988) presents a number of moisture retention
characteristic curves and plots of hydraulic conductivity versus moisture content for various
Hanford Site soils. For the Hanford formation, vadose zone hydraulic conductivity values at
saturation range from 10-4 to 10-2 cm/s. These saturated hydraulic conductivity values were
measured at volumetric water contents of 40 to 50%. Hydraulic conductivity values
corresponding to volumetric water contents ranging from 2 to 10% ranged from 2 x 1011 to
7 x 1 0 - cm/s.

An example of the potential use of this vadose zone hydraulic parameter information
is presented by Smoot et al. (1989) in which precipitation infiltration and subsequent
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1 contaminant plume movement near a prototype single-shell tank was evaluated using a
2 numerical computer code. Smoot el al. (1989) used the UNSAT-H one-dimensional finite-
3 difference unsaturated zone water flow computer code to predict the precipitation infiltration
4 for several different soil horizon combinations and characteristics. The researchers used
5 statistically generated precipitation values which were based on actual daily precipitation
6 values recorded at the Hanford Site between 1947 and 1989 to simulate precipitation
7 infiltration from January 1947 to December 2020. In a coupled analysis, the same authors
8 used the PORFLO-3 computer code to simulate 106Ru and 137Cs movement in the unsaturated
9 zoneo fohz pcriod 1960 o 990.

10
11 Smoot et al. (1989) concluded that 68 to 86% of the annual precipitation infiltrated
12 into a gravel-capped soil column while less than 1% of the annual precipitation infiltrated
13 into a silt loam-capped soil column. For the gravel-capped soil column, the simulations
14 showed the '06Ru plume approaching the water table after 10 years of simulated precipitation
15 infiltration. The simulated 1 7 Cs plume migrated a substantially shorter distance due to
16 greater adsorption on soil particles. In both cases, the simulated plume migration scenarios
17 are considered to be conservative due to the relatively high soil absorption coefficients used.
18
19 Graham et al. (1981) estimated that historical artificial recharge from liquid waste
20 disposal in the 200 (Separations) Areas exceeded all natural recharge by a factor of PW O.21 In the absence of ongoing artificial recharge, i.e., liquid waste disposal to the soil column,
22 natural recharge could potentially be a driving force for mobilizing contaminants in the
23 subsurface. Natural sources of recharge to the vadose zone and the underlying water table
24 aquifer are discussed in Section 3.5.2.2. Additional discussion of the potential for natural

d25 and artificial recharge to mobilize subsurface contaminants is presented in Section 4.2.
26
27 Another facet of moisture migration in the vadose zone is moisture retention above

"28 the water table. Largely due to capillary forces, some portion of the moisture percolating
-29 down from the ground surface to the unconfined aquifer will be held against gravity in soil

30 pore space. Finer-grained soils retain more water (against the force of gravity) on a
31 volumetric basis than coarse-grained soils (Hillel 1971). Because unsaturated hydraulic
32 conductivity increases with increasing moisture content, finer-grained soils may be more
33 permeable than coarse-grained soils at the same water content. Also, because the moisture
34 retention curve for coarse-grained soils is generally quite steep (Smoot et al. 1989), the
35 permeability contrast between fine-grained and coarse-grained soils at the same water content
36 can be substantial. The occurrence of interbedded fine-grained and coarse-grained soils may
37 result in the formation of "capillary barriers" and can in turn lead to the formation of
38 perched water zones. General conditions leading to the formation of perched water zones at
39 the Hanford Site are discussed in Subsection 3.5.2.1.2. Potential perched water zones in the
40 T Plant Aggregate Area are discussed in Subsection 3.5.3.1.2.
41
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@e 1 3.5.2.1.2 Perched Water Zones. Moisture moving downward through the vadose
2 zone may accumulate on top of highly cemented horizons and may accumulate above the
3 contact between a fine-grained horizon and an underlying coarse-grained horizon as a result
4 of the "capillary barrier" effect. If sufficient moisture accumulates, the soil pore space in
5 these perching zones may become saturated. In this case, the capillary pressure within the
6 horizon may locally exceed atmospheric pressure, i.e., saturat Ywater-table-conditiono may
7 develop. Additional input of downward percolating moisture to this horizon may lead to a
8 hydraulic head buildup above the top of the horizon. Consequently, a monitoring well
9 screened within or above this horizon would be observed to contain free water.

10
11 The lateral extent and composition of the Plio-Pleistocene and early LPalouse, soil
12 units may provide conditions amenable to the formation of perched water zones in the vadose
13 zone above the unconfined aquifer. The calcrete facies of the Plio-Pleistocene unit,
14 consisting of calcium-carbonate-cemented silt, sand, and gravel, is a potential perching
15 horizon due to its likely low hydraulic conductivity. However, the Plio-Pleistocene unit is
16 typically fractured and may have erosional scours in some areas, potentially allowing deeper
17 infiltration of groundwater, a factor which may limit the lateral extent of accumulated
18 perched groundwater. The early "Palouse" soil horizon, consisting of compact, loess-like silt
19 and minor fine-grained sand, is also a likely candidate for accumulating moisture percolating
20 downward through the sand and gravel-dominated Hanford formation.

2 3.5.2.1.3 Unconfined Aquifer. The uppermost aquifer system in the 200 Areas
23 occurs primarily within the sediments of the Ringold 0N r iOfermtie-and Hanford
24 formation. In the 200 West Area, the uppermost aquifer is contained within the Ringold
25 44rmi aien-and displays unconfined to locally confined ors
26 semieenfined- conditions. In the 200 East Area the upper aquifer occurs in the Ringold
27 ...a.. 4 ematien-and the Hanford formation. The depth to groundwater in the upper
28 aquifer underlying the 200 Areas ranges from about 60 m (197 ft) beneath the former U
29 Pond 200 West Area to approximately 105 m (340 ft) west of the 200 East Area. The
30 saturated thickness of the unconfined aquifer ranges from approximately 67 to 112 m (220 to
31 368 ft) in the 200 West Area and approximately 61 m (200 ft) in the southern 200 East Area
32 to nearly absent in the northeastern 200 East Area where the aquifer thins out and terminates
33 against the basalt cropping above the water table in that area.
34
35 The upper part of the uppermost aquifer in the 200 West Area
36 generally q fe ag i thin the Ringold unit E-under
37 tneenfinedeendifiens. The lower part of the uppermost aquifer consists of confined to i
38 sde W greundwater within the gravelly sediments
39 of Ringold unit A. The Ringold unit A is generally confined by fine-grained sediments of
40 the lower mud sequence. The thickness of this confined zone ranges from greater than 38 m
41 (125 ft) in the southeastern portion of the 200 West Area to nearly absent where it pinches
42 out just north of the northern 200 West Area boundary. The lower mud sequence confining
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1 zone overlying unit A is up to 30 m (100 ft) thick below the south-central section of the 200
2 West Area before pinching out in the northeastern corner of the 200 West Area. Where it is
3 absent, the Ringold units A and B combine to form a single thick unconfined aquifer.
4
5 Due to its importance with respect to contaminant transport, the unconfined aquifer is
6 generally the most characterized hydrologic unit beneath the Hanford Site. A number of
7 observation wells have been installed and monitored in the unconfined aquifer. Additionally,
8 in situ aquifer tests have been conducted in a number of the unconfined aquifer monitoring
9 wells. Results of these in situ tests vary greatly depending on the following:

10
11 * Horizontal position/location between areas across the Hanford Site and even
12 smaller areas (such as across portions of the 200 Areas)
13
14 * Depth, even within a single hydrologic unit
15
16 * Analytical methods for estimating hydraulic conductivity.
17
18 Details regarding this aquifer system can be found in the 200 West Groundwater

_19 Aggregate Area Management Study Report (AAMSR).
20

" 21 3.5.2.2 Natural Groundwater Recharge. Sources of natural recharge to groundwater at
,22 the Hanford Site include precipitation infiltration, runoff from higher bordering elevations

23 and subsequent infiltration within the Hanford Site boundaries, water infiltrating from small
24 ephemeral streams, and river water infiltrating along influent reaches of the Yakima and
25 Columbia Rivers (Graham et al. 1981). The principal source of natural recharge is believed
26 to be precipitation and runoff infiltration along the periphery of the Pasco Basin. Small
27 streams such as Cold Creek and Dry Creek, west of the 200 West Area, also lose water to

..±28 the ground as they spread out on the valley plain. Conflicting data as to whether any
29 recharge to groundwater occurs from precipitation falling on broad areas of the

"30 20AesPaeu
31
32 Natural precipitation infiltration at or near waste management units or unplanned
33 releases may provide a driving force for the mobilization of contaminants previously
34 introduced to surface or subsurface soils. For this reason, determination of precipitation
35 recharge rates at the Hanford Site has been the focus of many previous investigations.
36 Previous field programs have been designed to assess precipitation, infiltration, water storage
37 changes, and evaporation to evaluate the natural water balance during the recharge process.
38 Precipitation recharge values ranging from 0 to 10 cm/yr (0 to K&.9-in./yr) have been
39 estimated from various studies.
40
41 The primary factors affecting precipitation recharge appear to be surface soil type,
42 vegetation type, topography, and year-to-year variations in seasonal precipitation. A
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1 modeling analysis (Smoot et al. 1989) indicated that 68 to 86% of the precipitation falling on
2 a gravel-covered site might infiltrate to a depth greater than 2 m (6 ft). As discussed below,
3 various field studies suggest that less than 25% of the precipitation falling on typical Hanford
4 Site soils actually infiltrates to any depth.
5
6 Examples of precipitation recharge studies include:
7
8 * A study by Gee and Heller (1985) described various models used to estimate
9 natural recharge rates. Many of the models use a water retention relationship

10 for the soil. This relates the suction required to remove (or move) water to its
11 dryness (saturation or volumetric moisture content). Two of these have been
12 developed by Gee and Heller (1985) for soils in lysimeters on the Hanford
13 Site. As an example of available data, the particle size distribution and the
14 water retention curves of these two soils are shown in Figure 3-40. Additional
15 data and information about possible models for unsaturated flow may be found
16 in Brownell et al. (1975), and Rockhold et al. (1990).
17
18 * Field moisture contents have been obtained from a number of core-barrel
19 samples in the 200 Areas (East and West) and varied from I to 18%; with
20 most in the range of 2 to 6% (Last et al. 1989). The data appear to indicate

zones of increased moisture content that could be interpreted as signs of
moisture transport. None of the boreholes that this study used (for moisture

-23 content or other parameters) were located in the vicinity of the T Plant
24 Aggregate Area.
25
26 * A lysimeter study reported by Routson and Johnson (1990) was conducted at a
27 location 1.6 km (1 mi) south of the 200 East Area. During much of the

<28 lysimeters' 13-year study period between 1972 and 1985, the surface of the
C29 lysimeters were maintained unvegetated with herbicides. No information

30 regarding the soil types in the lysimeters was found. To a precision of
31 ±0.2 cm (±0.08 in.), no downward moisture movement was observed in the
32 instruments during periodic neutron-moisture measurements or as a conclusion
33 of a final soil sample collection and moisture content analysis episode.
34
35 * An assessment of precipitation recharge involving the redistribution of 137Cs in
36 vadose zone soil also reported by Routson and Johnson (1990). In this study,
37 split-spoon soil samples were collected beneath a solid waste burial trench in
38 the T Plant Aggregate Area. The trench, apparently located just south and
39 west of the 218-W-3AB Burial Ground, received soil containing 137Cs from an
40 unspecified spill. Cesium-137 was not detected below the bottom of the burial
41 trench. However, increased 137Cs activity was observed above the top of the
42 waste fill which Routson and Johnson concluded indicated that net negative

WHC(TPLANT)/08-29-92/03120A

3-27



DOE/RL-91-61
Draft B

1 recharge (loss of soil moisture to evapotranspiration) had occurred during the
2 10-year burial period.
3
4 Sparse Russian thistle was observed at the burial trench area in 1980.
5 Rockhold et al. (1990) noted that '"Cs appears to strongly absorb to Hanford
6 Site soils indicating that the absence of the radionuclide at depth below the
7 burial trench may not support the conclusion that no downward moisture
8 movement occurred.
9

10 * A weighing lysimeter study reported by Rockhold et al. (1990) which was
11 conducted at a grassy plot approximately 5 km (34 mi) northwest of the 300
12 Areas. The grass test site was located in a broad, shallow topographic
13 depression approximately 900 m (29029WO ft) wide, several hundred meters
14 long, trending southwest. The area is covered with annual grasses (cheatgrass
15 and bluegrass). The upper 3.5 m (I1, 44-ft) of the soil profile consists of
16 slightly silty to silty sand (sandy loam) with an estimated saturated hydraulic
17 conductivity of 9 x 10 cm/s-(&5-x-4iinds). Rockhold et al. (1990)
18 estimated that approximately 0.8 cm (0.3 in.) of downward moisture
19 movement occurred between July 1987 and June 1988. This represents
20 approximately 7% of the total precipitation recorded in that area during that

C 21 time period.
22
23 * A gravel-covered lysimeter study discussed by Rockhold et al. (1990) which
24 was conducted at the 622 Area Lysimeter Site, approximately 0.5 km (0.3 mi)
25 east of the 200 West Area. Approximately 4 cm (1.6 in.) of downward
26 moisture movement was observed in two gravel-covered lysimeters during
27 1988 and 1989. This represented approximately 25 % of the total precipitation

>i28 recorded in the area during the study period. The authors concluded that
29 gravel placed on the soil surface reduces evaporation and facilitates
30 precipitation infiltration.
31
32 The drainage (downward moisture movement) observed in these studies may represent
33 potential recharge to deeper vadose zone soils and/or the underlying water table.
34
35 3.5.2.3 Groundwater Flow. G d.ow HIM"Gbe'M i urey nd
36 ffiN ojg"
37 Ga SthfGbeMuna, w snerpedlalybthgrnwter mOun i
38 A

40 t.2Et A. r

41 1
42
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10
17

2 18 Natural groundwater inflow to the unconfmed aquifer primarily occurs along the
19 western boundary of the Hanford Site. Currently, man-made recharge occurs m several
20 waste management units (e.g., the 216-T-l Ditch, 216-T-49| Ditch, 216-T-4B Pond) located
21 within the T Plant Aggregate Area in the 200 West Area. Historically, greater recharge
22 probably occurred from a number of waste management units in the 200 Areas. Man-made
23 recharge probably substantially exceeds natural precipitation recharge in these areas. The
24 unconfined aquifer ultimately discharges to the Columbia River, either near the 100 Areas,

~ 25 north of the 200 Areas through Gable Gap, or between the 100 Areas and the 300 Area, east
26 of the 200 Areas. The precise path is strongly dependent on the hydrologic conditions in the
27 200 East Area (Delaney et al. 1991). If recharge in the 200 East Area is large, more of the

4 28 recharge from the 200 West Area is diverted north through Gable Gap toward the 100 Areas.
29 Generally, however, the easterly route appears to be more likely for recharge from the 200
30 West Area.
31
32 3.5.24&5. Historical Effects of Operations. Historical effluent disposal at the
33 Hanford Site altered previously prevailing groundwater hydraulic gradients and flow
34 directions. Before operations at the Hanford Site began in 1944, groundwater flow was
35 generally toward the east, and the groundwater hydraulic gradient in the 200 West Area was
36 on the order of 0.001 (Delaney et al. 1991). Prior to disposing liquid waste to the soil
37 column in the Separations Areas, groundwater elevations in the 200 West Area may have
38 been as much as 20 m (65 ft) lower in 1944 than at present. As seen in Figure 3-41, a
39 distinct groundwater mound is still apparent beneath the 200 West Area. The horizontal
40 hydraulic gradient is expected to-inerease-and shift to the east as the mound
41 continues to dissipate.
42
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1 3.5.3 T Plant Aggregate Area Hydrogeology
2
3 This section presents additional hydrogeologic information identified with specific
4 application to the T Plant Aggregate Area.
5
6 3.5.3.1 Hydrostratigraphy. As shown on Figure 3-4+2, the hydrostratigraphic units of
7 concern beneath the T Plant Aggregate Area are (1) the Rattlesnake Ridge Interbed, (2) the
8 Elephant Mountain Basalt Member, (3) the Ringold F i1aonnrien-units A and B, (4)
9 the Plio-Pleistocene unit and early .Palouse, soil, and (5) the Hanford formation. The

10 hydrogeologic designations for the T Plant Aggregate Area were determined by examination
11 of borehole logs from Lindsey et al. (1991) and Chamness et al. (1991) and integration of
12 these data with stratigraphic correlations from existing reports. For the purposes of the
13 T Plant AAMSC Repet 3-this discussion will be limited to the vadose zone and possible
14 perching horizons within the vadose zone underlying the Aggregate Area. A~t44

16
<17 3.5.3.1.1 Vadose Zone. The vadose zone beneath the T Plant Aggregate Area

18 ranges in thickness from about 90 m (272 ft) along the northern part of the aggregate area
19 boundary to 65 m (195 ft) in the vicinity of the 216-T-19 Crib based on December 1990
20 groundwater elevation data (WHC 1991a). The observed variation in vadose zone thickness

c-21 is the result of variable surface topography and the variable elevation of the water table in
22 the underlying unconfined aquifer.
23

t 24 Published Nvadose zone hydraulic data specific to soil samples cr subsurface
25 eoqplerations advancod in thec T Plant Aggregate Anna wero not found. Ilowc;'r, ongon
N6 work by the Wcstinghzusc Hanford Company Enviromontal Tocehnology, Risk ad~

-27 Porformanco Assessment group to evaluate potential contaminant tzrnspoit from a prepod
,28 facility in the low leve solid waste burial grounds utilizes scil samples from Well 299 W-7 9
29 on: the north site of the 218 W 5 Bural Ground in the T Plant Aggregato Mona. In this

ra30 study, laboratory measured soil moisture rotention curves wore used to dotormino vadose
31 zone soil hydraulic conductivity valucs for use in a numerical modelinig analysis. The soil
32 samplos used to prepare the moistare retention cur.'cs were eclicoted from the roferene
33 well. A summary of the moisture content and hydraulic conductiv;alues is presented
34 below.
35
36 Sample Moisture Measured Saturatu
37 Depth CantPnt Hydraulic Condutivi
38 (e
39
40 Haiffcrd Formation 3.05 0.20 1.2 a02
41 (Upor Coarse Cninzed Unit)
42 -
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3.5.3.1.2 Perched Water Zones. Downward-moving moisture in the vadose zone,
whether from precipitation recharge or artificial recharge, may accumulate on or within the
Plio-Pleistocene and early IPalouseg soil units beneath the T Plant Aggregate Area. The top
of the Plio-Pleistocene Unit occurs at elevations ranging from 180 m to 206 m (540 to 620
ft). The early #PalouseF soil horizon is typically occurs at elevations between 210 m to 183
m (630 to 183 ft). Additional characteristics information on the extent and stratigraphic
position of the Plio-Pleistocene and early 0Palouset soil are provided in Figures 3-16, -- 1-,
3-1throh 3-19, 3 30, 3 31, and 3 s The high
concentration, laterally continuous nature, and relatively gentle (1.50) dip to the southwest of
the Plio-Pliestocene unit indicate the possibility of perched water zones. Further examination
of the existing drilling logs failed to provide additional data on the existence of perched
water zoneszoji heT A

3.5.3.2 Natural Groundwater Recharge. As discussed in Section 3.3.3, no natural surface
water bodies were identified within the T Plant Aggregate Area. Therefore, the potential for
natural groundwater recharge within the T Plant Aggregate Area is limited to precipitation
infiltration. No precipitation infiltration data were identified with specific reference to the
T Plant Aggregate Area. However, the amount of precipitation infiltration is likely
comparable to the range of values identified for various Hanford test sites, i.e., 0 to 10
cm/yr (0 to 3.9 in./yr).

As suggested in Section 3.5.2.2, precipitation infiltration rates probably vary with
respect to location within the T Plant Aggregate Area. Higher infiltration rates are expected
in unvegetated areas or areas with shallow rooting plants, Higher infiltratien rates are also
expeeted-in areas with gravelly soils exposed at the surface OW|Nffl||

3.5.3.3 Groundwater Flow beneath the T Plant Aggregate Area. Within the T Plant
Aggregate Area, groundwater flow is generally toward the east, with some flow to the north
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1 based on December 1990 Hanford wells groundwater elevation data (WHC 1991a) (Figure 3-
2 41). Flow is generally away from a groundwater mound located in the southern part of the
3 200 West Area. This abacr.'d groundwatcr mound is attrbutcd to the rosidual fo a monr
4 whieh fomed duing past liquid waste diseharges to theU Pon. A review of groundwater
5 maps of the unconfined aquifer (Kasza et al. 1990) indicates 'l' e t

76~~gnnlydccsn groundvae lvain iacl atcrth molcn n to nrtadto peat of ra tho l7 ithe weshtTPln
8 Aggregate Area.
9

10 3.5.3.4 Historical Effects of Operations. Data identified for this study were not sufficient
11 to quantitatively evaluate the effect of wastewater discharges to the soil column from T Plant
12 Aggregate Area waste management units on groundwater flow in the unconfined aquifer.
13 Evaluations discussed in Section 4.1.8 suggest that wastewater discharged to the 216-T-6,
4, 216-T-7, 216-T-18, 216-T-19TF, 216-T-26, 216-T-27, 216-T-28, 216-T-32, 216-T-33, 216-

15 T-34, 216-W-LWC Cribs, 216-T-1, 216-T-4A, 216-T-4-2 Ponds and Ditches, and 216-T-2,
16, 216-T-3 Reverse Wells may have infiltrated to the underlying unconfined aquifer. Although
17, an estimate of the total volume of fluid discharged to each of these facilities was found
18 (Table 2-2), discharge rates were not identified. Therefore, estimating the potential water
19- level rise associated with individual waste management units by means of a point source
2P- algorithm (e.g., the Theis equation) could not be done.
21-
22-
23- 3.6 ENVIRONMENTAL RESOURCES
24
25 The Hanford Site is characterized as a cool desert or a shrub-steppe and supports a
26 biological community typical of this environment.
27
29'!
29, 3.6.1 Flora and Fauna
30
31 The 200 Areao Plateau is represented by a number of plant, mammal, bird, reptile,
32 amphibian, and insect species as discussed below.
33
34 3.6.1.1 Vegetation of the 200 Area& Plateau. The vegetation of the 200 Areaj Plateau-200
35 Aras-plateau is characterized by native shrub steppe interspersed with large areas of
36 disturbed ground with a dominant annual grass component. The native stands are classified
37 as an Anemisia tidentatalPoa sandbergii - Bromus tectorum community (Rogers and Rickard
38 1977) meaning that the dominant shrub is bgsgbs B -g s(Artemisia tridentata)
39 and the understory is dominated by the native Sandberg's (Poa
40 sandbergt) and the introduced annual Cjheatgrass (Bromus tectonun). Other shrubs that are
41 typically present include Gray Riabbitbrush (Chrysothamnus nauseosus), G teen
42 Rgabbitbrush (C. visciditlorus), 4Rpiny Hopsage (Grayta spinosa), and occasionally
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1 Abntelope Bgitterbrush (Pursia tridentata). Other native bunchgrasses that are typically
2 present include B§ottlebrush S*quirreltail (Sitanion hystrix), Indian Rftcegrass (Oryzopsis
3 hymenoides), N-eedle-and-TIhread (Stipa M jeojta), and rairie jynegrass (Koleria
4 cristata). Common and important herbaceous species include TurPentine cymopteris
5 (Cymopteris terebinthinus), Gglobemallow (Spheracea munroana), balsamroot (Basamorhiza
6 careyana), several species (Astragalus caricinus, A. sclerocarpus,
7 A. succumbens), Iong-leaf Pphlox (Phlox longifolia), the common Y.arrow (Achillea
8 millifolium), Pjale E2vening-primrose (Oenothera pallida), Tphread-leaf phacelia (Phacella
9 linearis), and several 'Daisy/Fjleabane 8(pecies (Erigeron poliospermus, E. Flifollus, and

10 E. pwnllus). In all, well over 100 plant species have been documented to occur in native
11 stands on the 200 Area Plateau.
12
13 Disturbed communities on the 200 Areag Plateau are primarily the result of either
14 mechanical disturbance or range fires. Mechanical disturbance, including construction

tO 15 activities, soil borrow areas, road clearings, and fire breaks, results in drastic changes to the
16 plant community. This type of disturbance usually entails a complete loss of soil structure
17 and total disruption of nutrient cycling. The principle colonizers of mechanically disturbed
18 areas are the annual weeds Russian ?ihistle (Salsola kali), Jim Hill M ustard (Sisymbrium
19 altissimum), and B~ur-ragweed (Ambrosia acanthicarpa). If no further disturbance occurs,
20 the areas will eventually become dominated by cheatgrass. All of these annual weeds are
21 occasionally found in native stands, but only at relatively low frequencies.
22
23 Range fires also have dramatic effects on the overall ecosystem, the most obvious
24 being the complete removal of jagebrush from the community, and the rapid increase in
25 cheatgrass coverage. Unlike the native grasses, the other important shrubs, and many of the
26 perennial herbaceous species, Sagebrush is unable to resprout from rootstocks after being
27 burned. Therefore, there is no dominant shrub component in burned areas until kSagebrush
28 is able to become re-established from seed. Burning also opens the community to the
29 invasion by cheatgrass which is capable of quickly utilizing the nutrients that are released
30 through burning. The extensive cover of cheatgrass may then prevent the re-establishment of
31 many of the native species, including gjagebrush. The species richness in formerly burned
32 areas is usually much lower than in native stands, often consisting of only cheatgrass,
33 Sandberg's B3jluegrass, Russian thistle, and Jim Hill M bstard, with very few other species.
34
35 The vegetation in and around the ponds and ditches on the 200 Area# Plateau is
36 significantly different from that of the surrounding dryland areas. Several tree species are
37 present, especially Gottonwood (Populus trichocarpa) and W$ illows (Salix spp.). A
38 number of wetland species area also present including several sedges (Carex spp.), bulrushes
39 (Scirpus spp.), GQattails (Typha latfolia and T. angustifolia), and pond-weeds (Potamogeton
40 spp.).
41
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1 3.6.1.2 Plant Species of Concern. The Washington State Department of Natural
2 Resources, Natural Heritage Program! classifies rare plants in the State of Washington in
3 three different categories, depending on the overall distribution of the taxon and the state of
4 its natural habitat. These categories are: Endangered, which is a "vascular plant taxon in
5 danger of becoming extinct or extirpated in Washington within the near future if factors
6 contributing to its decline continue. Populations of these taxa are at critically low levels or
7 their habitats have been degraded or depleted to a significant degree"; Threatened, which is a
8 "vascular plant taxon likely to become endangered within the near future in Washington if
9 factors contributing to its population decline or habitat degradation or loss continue"; and

10 Sensitive, which is a taxon that is "vulnerable or declining, and could become endangered or
11 threatened in the state without active management or removal of threats" (definitions taken
12 from Washington W Department of Natural Resources 1990). Of concern to the Hanford
13 Site, there are two Endangered taxa, two Threatened taxa, and at least eleven Sensitive taxa;
14 these are listed in Table 3-3. All four of the Threatened and Endangered taxa are presently
1 candidates for the Federal Endangered Species List.
16

Of the two Endangered taxa, Ppersistantsepal Yyellowcress is well documented along
18 the banks of the Columbia River throughout the 100 Areas, it is unlikely to occur in the 200
9 Areas. The N4orthern W ormwood (ftis M ptrs. bres known in the
0, State of Washington by only two populations, one across from The Dalles, Oregon, and the

21 other near Beverly, Washington, just north of the Hanford Site. This taxon has not been
22 found on the Hanford Site, but would probably occur only on rocky areas immediately
23 adjacent to the Columbia River if it were present. Neither of the Threatened taxa listed in
24 Table 3- have been observed on the Hanford Site. The Columbia Miilk vetch
25t (Astrgalus lub ass known to be relatively conmon on the Yakima Firing Range,
2b and has been documented to occur within 1.6 to 3.2 km (1 to 2 mi) to the west of the
27 Hanford site on both sides of Umptanum Ridge. This species could occur on the 200 Area
2W Plateau. Hoover's Ddeseft Pparsley (L manimY Tberosui)Tinhabits the steep talus slopes
29 near Priest Rapids Dam. Potentially, it could be found on similar slopes on Gable Mountain
30 and Gable Butte, but has yet to be documented in these areas.
31
32 RAt bi id ih',
33 x n in dry uplandtans. se, seg ( e dns)i
34 (Cveu r> uai4,s __ _wrLioel aals adflepipre (idri
35 an lie)aea nw oocr nte10Aes _se__ynerte10B- rai

36

37 r n C r atponda and39

40 Commn1onUSp1nu RigPadRtt &$aeRdethas ls bendcuete n h
41 kicint of26B3Pnte26A2 rb and 10HAe.Bitycytnh
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Mta eiw ado cM nntvebu e are kno nw n to nbi -ry s ey Ass as ehei200 Aear

B C Area, in cr near the Columbia River. Scmc zf thespca cculd... present in or nc
ponds and ditches in the 200 Areas. The few flowcrcd collinsiat may eAse cccur in these
htabitats. The Gray Cryptantha occuars cn epen duncs throughout the Hanford Site. Pipr'
Daisy is fairly ccrmcn on timptanumn Ridge and Ratlonake Ridge, but has alse been
documcntcd in the viciity of 13 Pond, the A 24 Crib, and 100 H1 Area. Bristly Cryptantha,
D~warf Eveoning prbimroac have boen found at the south end of the White Bluffs,
approidnilatoly 3.2 kma (-2 mi) upstrcam from the 300 Arca. The Palouse Milk votol and
Coycte tobacco arc not as well documoented but are known to inhabit dr-y sandy areas such as
the 200 Amo Platoau.

In addition to the three classifications for species of concern listed above, the Natural
Heritage Program also maintains a "Monitor" list, which is divided into three groups. Group
1 consists of taxa in need of further field work before a formal status can be assigned. The
Vooth-scpal D4odder (Cuscuta deniculata), which has been found in the State of
Washington only on the Hanford Site is the only taxon in this group that is of concern to
Hanford Site operations. This parasitic species has been found in the area west of McGee
Ranch. Group 2 of the Monitor list includes species with unresolved taxonomic questions.
Thompson's sandwort (Arenariafrankli var. thompsoniz) is of concern to Hanford
operations. However, the representatives of this species in the State of Washington are now
believed to all be variety frandinhi which is not considered particularly rare. Group 3 of the
Monitor list includes taxa that are either more abundant or less threatened than previously
believed. There are approximately 15 tana on the Hanford Site that are included on this list

3.6.1.3 Fauna of the 200 Areai Plateau. The mammals, birds, reptiles, amphibians
inhabiting the 200 Area# Plateau are discussed below.

3.6.1.3.1 Mfammals. The largest mammal occurring on the 200 Areas Plateau is the
mule deer (Odocoileiss hemionus). Although mule deer are much more common to riparian
sites along the Columbia River they are frequently observed foraging throughout the 200
Areas. Elk (Cerwss elaphus) also occur at Hanford but they have only been observed at the
Arid Lands Ecology Reserve. Other mammal species common to the 200 Areas include
badgers (Taxidea tams), coyotes (Canis latrans), blacktail jackrabbits (Lepiss caltfbnicus),
Townsend ground squirrels (Spennophisus townsendit), Q#reat B§,asff packet mice
(Perognathus parvus), pocket gophers (Thomomys talpoldes), and deer mice (Peromtyscs
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1 maniculatus). Badgers are known for their digging capability and have been implicated
2 several times for encroaching into inactive burial grounds throughout the 200 Areas. The
3 majority of the badger excavations in the 200 Areas are a result of badgers searching for
4 prey (mice and ground squirrels). Coyotes are the principal predators, consuming such prey
5 as rodents, insects, rabbits, birds, snakes and lizards. The Great Basin pocket mouse is the
6 most abundant small mammal, which thrives in sandy soils and lives entirely on seeds from
7 native and revegetated plant species. Townsend ground squirrels are not abundant in the 200
8 Areas but they have been seen at several different sites. Other small mammals that occur in
9 low numbers include the Western harvest mouse (Reithrodontomys megalofis) and the

10 Grasshopper mouse (Onychomys leucogaster). Mammals associated more closely with
11 buildings and facilities include Nuttall's cottontails (Sylvilagus nuttalliz), house mice (Mus
12 musculus), Norway rats (Rattus norvegicus), and some bat species. Bats probably play a
13 minor role in the 200 Area's ecosystem but no documentation is available on bat populations
14 at Hanford. Mammals such as skunks (Mephitis mephitis), raccoons (Procyon lotor), weasels
15 (Mustela spp.), porcupines (Erethizon dorsatum), and bobcats (Lynx rufis) have only been
16. observed on very few occasions.
17
18 3.6.1.3.2 Birds. Over 235 species of birds have been documented to occur at the
19, Hanford Site (Landeen et al. 1991 ). At least 100 of these species have been observed in the
20 200 Areas. The most common passerine birds include starlings (Sturnus vulgais), homed
2T larks (Ermophila alpestris), meadowlarks (Sturnella neglecta), Western kingbirds (7yranus
22- virticalis), rock doves (Columba livia), barn swallows (Hirundo rustica), cliff swallows
23 (Hirundo pyrrhonota), black-billed magpies (Pica) and ravens (Corvus corax). Common
24 raptors include the Ngorthern harrier (Circus cyaneus), American kestrel (Falco sparvarius),
25" and Pied tailed hawk (Buteojamaicensis). Swainson's hawks (Buteo swainsom) sometimes
26 nest in the trees located at some of the army bunker sites that were used in the 1940's.
27 Ggolden eagles (Aquila chrysaetos) are observed infrequently. Burrowing owls (Athene
28-! cunicularia) nest at several locations throughout the 200 Areas. The most common upland
29, game birds found in the 200 Areas are California Q4uail (Callipepla calfornica) and Chukar
30 partridge (Alectoris chukar), however, Rting-necked pheasants (Phasianus colchicus) and
31 Giray partridge (efrdx Pes-perdix) may be found in limited numbers. The only native
32 game bird common to the 200 Are4 Plateau is the M.ouming dove (Zenaida macrogra)
33 which migrates south each fall. Other species of note which nest in undisturbed sagebrush
34 habitats in the 200 Areas include &Qage sparrows (Amphispiza belft), and ?4oggerhead shrikes
35 (Lanius ludoidcianus). Long-billed Curlews (Numenius americanus) also use the sagebrush
36 areas and revegetated burial grounds for nesting and foraging.
37
38 Waterfowl and aquatic birds inhabit ,4 W -Pond and other areas where there is
39 running or standing water. However many of these areas such as A- 29Ditch are
40 becoming more scarce due to stabilization and remedial action cleanup activities. Aquatic
41 birds and waterfowl common to 2 0B.-Pond on a seasonal basis include Canada Geese
42 (Branta canadensis), American coot (Fulica americana), Mfallard (Anas platyrhynchos),
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Rtuddy duck (Oxyura Jamaicensis), Wedhead (Aythya americana), B1ufflehead (Bucephala
albeola) and Gfreat blue heron (Ardea herodius).

3.6.1.3.3 Reptiles and Amphibians. Common reptiles include gopher snakes
(Pituophis melanoleucus) and sideblotched lizards (Uta stansburiana). Other reptiles and
amphibians which are infrequently observed include sagebrush lizards (Sceloporus graciosus),
homed toads (Phryosoma douglass4), western spadefoot toads (Scaphiopus intermontana) ,
yellow-bellied racer (Coluber constrictor), P~acific rattlesnake (Crotalus viridis), and striped
whipsnake (Masticophis taeniatus). Both lizards and snakes are prey items of mammalian and
avian predators.

3.6.1.3.4 Insects. There are hundreds of insect species which inhabit the 200 Areas.
Two of the most common groups of insects include several species of darlding beetles and
grasshoppers. Harvester ants are also common and have been implicated in the uptake of
radionuclides from some of the burial grounds in jf200 East Area. Harvester ants have the
ability to excavate and bring up material from as far down as 4.6 to 6.1 m (15 to 20 ft).
Other major groups of insects include bees, butterflies and scarab beetles. Insects impact the
surrounding plant community as well as serving as the prey base for many species of birds,
reptiles and mammals.

3.6.1.4 Wildlife Species of Concern. Some animals which inhabit the Hanford Site
have been given special status designations by the state and federal government. Some of
these designations include state and federal threatened and endangered species, federal
candidate, state monitor, state sensitive, and state candidate species. Species listed in Table
1 as state and/or federal threatened and endangered such as the bald eagle (Hallaeetus
leucocephalus), peregrine falcon (Falco peregrinus), American white pelican (Pelecanus
erythroryhnchos), ferruginous hawk (Buteo regalis), and sandhill crane (Grus canadensis) do
not inhabit the 200 Areas. The bald eagle and American white pelican utilize the Columbia
River and associated habitats for roosting and feeding. Peregrine falcons and sandhill cranes
fly over the Hanford Site during migration. Ferruginous hawks nest on the Hanford Site but
nesting has not been documented for this species on the 200 Areas Plateau. Other species
listed in Table 3-4 as state and/or federal candidates and state monitor species such as
burrowing owls, Great Blue Herons, Prairie falcons (Falco mexicanus), Sage sparrows, and
Loggerhead shrikes are not uncommon to the 200 Areas Plateau.

3.6.2 Land Use

The T Plant Aggregate Area is the location of the T Plant and its attendant facilities;
(e.g., 234 ST Building, 231 T Building, 212 T Building and ether structurzn) and the 213 V
Selid Waste Bur Grounds. Past activities at the T Plant included plutonium separation
from waste streams generated in other 200 Areas facilities and plutonium and americium
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1 recovery from in-plant waste streams. Historically, liquid waste generated in T Plant was
2 disposed of to various land disposal units. Low-level and mixed waste from T Plant, other
3 Hanford facilities, and offsite facilities was deposited in the 218-W Burial Grounds. Various
4 storage facilities, offices, and laboratories are also located in T Plant. Waste management
5 units that remain active are noted in Table-igure2-1.
6

9
10
11 3.6.3 Water Use
12
13 There are- no consumptive use of groundwater within the 200 West Area. Water
14 for drinking and emergency use, and facilities process water is drawn from the Columbia
f0' River, treated, and imported to the 200 West Area. The nearest wells used to supply
16 drinking water are located at the Yakima barricad , about 5 km (3.1
17 mi) west of the 200 West Area; at the Hanford Safety Patrol Training Academy (Well 699-
18' 528-EO) about 40 km (25 mi) to the southeast; at the PNL observatory (Well 6652-C); and
19 near the Fast Flux Test Facility (Well 699 49 100 G)-in the 400 Area (Well 699-51-8),
20 about 32 km (20 mi) to the southeast. The nearest water supply wells are located offsite
i about 15 km (9.4 mi) to the northwest. These wells obtain their water from the basalt and

22 the basalt interbeds (TMhe Berkshire well and Chateau Ste. Michelle No. 1 and No. 2). The
23 latter wells are reportedly used for irrigation although they may also be used to supply
24 drinking water. .....W..lls Mo y s iek B P1t
25,1nte 0 as ra
26
2f
28 3.7 HUMAN RESOURCES
29
30 The environmental conditions at the T Plant Aggregate Area must be evaluated in
31 relationship to the surrounding population centers and other human resources. A very brief
32 summary of demography, archeology, historic resources, and community involvement is
33 given below.
34
35
36 3.7.1 Demography
37
38 There are no residences on the Hanford Site. The nearest inhabited residences are
39 farm homes on land located 21 km (13 mi) north of the T Plant Aggregate Area. There are
40 approximately 41,M2-58;000-people living within a 80 km (50 mi) radius of the am #
41 | The primary population centers are the cities of Richland, Kennewick, and Pasco,
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1 located southeast of the Hanford Site, Prosser to the south, Sunnyside to the southwest, and
2 Benton City to the southeast.
3
4
5 3.7.2 Archeology
6
7 An archaeologic survey has been conducted of undeveloped portions of the 200 West
8 Area by the Hanford Cultural Resources Laboratory. Isolated artifacts and sites of interest
9 were identified in the 200 West Area but not within the T Plant Aggregate Area. The closest

10 site of interest is the remains of the White Bluffs Road, located approximately 1.6 km (1 mi)
11 northwest of the T Plant Aggregate Area, which was previously an Indian trail.
12
13
14 3.7.3 Historic Resources
15
16 The only historic site in 200 West Area is the old Whites Bluffs freight road that
17 crosses diagonally through the 2 stAevieinity. This site is not considered to be
18 eligible for the National Register.
19
20
21 3.7.4 Community Involvement
22
23 A community relations plan (GRP)(Ecology et al. 1989) has been developed for the
24 Hanford Site Environmental Restoration Program which includes any potentially affected
25 community with respect to the T Plant AAMSR. The muityrlain paCRP
26 includes a discussion on analysis of key community concerns and perceptions regarding the
27 project, along with a list of all interested parties.
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Figure 3-13. Generalized Stratigraphy of the Superbasalt Sediments Beneath the Hanford Site.
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Hug - Upper Gravel Unit, Hanford formation
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Figure 3-15. Legend for Cross-Sections.
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Table 3-1. Hydraulic Parameters for Various
at the Hanford Site.

Areas and Geologic Units

WHC(TPLANT)/8-31-92/03120T

3T-1

Location Interval tested Hydraulic conductivity (m/day)

Pasco Basin Hanford formation 150 - 6,200
Ringold Formation 6 - 180

Unit E
Ringold Formation 0.03 - 3

Unit A

100 Area Ringold Formation Unit E 9 - 395

200 Areas Hanford formation 610 - 3,050
Ringold Formation 2.7 - 70

Unit E
Ringold Formation 0.3 - 3.6

Unit A

200 West Area Ringold Formation 0.02 - 61
Unit E

Ringold Formation 0.5 - 1.2
Unit A

Lower Ringold 9 x 10- - 2.4 x 10-5
laboratory

Slug Tests at U-12 Crib Upper Ringold 2.4 - 13

300 Area Hanford Formation 3,350 - 15,250

300 Area Ringold Formation 0.58 - 3,050

1100 Area Ringold Formation 0.09 -1.5
Units C/B

1100 Area Ringold Formation 2.4 x 104
Overbank Deposits 0.03
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Table 3-2. Summary of Reported Hydraulic Conductivity
Hanford Site Vadose Zone Sediments.

Values for

Reported Hydraulic
Conductivity Value Reported Geologic Test Area or Measurement

or Range of Water Content Unit or Sampling Method or Basis
Values in cm/s Volume Percent Sediment Type Location for Reported Value

1 x 10-3 (Upper Soil, Field Saturation Loam sand over sand Grass Site; 3 Guelph
arithmetic mean of 7 1cm of BWTF permeameter field
measurements) measurements

9.2 x 10-3 (Lower Field Saturation na
Soil, arithmetic mean
of 4 measurements)

8 x 10-7 16 Loam to sandy loam McGee Unsteady drainage-
Ranch:NW of flux field

9 x 104 40 200 West Area measurements.
on State Rt.
240

9 x 104 (arithmetic Field Saturation na Guelph
mean of 9 permeameter field
measurements measurements.

5 x 10-3 (sat) 50 Sand, Gravel Sediment types K values derived
are idealized to from idealized

1 x 10-3 (sat) 50 Coarse Sand represent moisture content
stratigraphic curves.

5 x 104 (sat) 40 Fine Sand layers
commonly

1 x 104 (sat) 40 Sand, Silt encountered
below 200

5 x 10-5 (sat) 40 Caliche Areas liquid
disposal sites.

1.2 x 10-5 (sat) 19.6 to 18.9 Hanford formation Well 299-W7- van Genuchten
9, 218-W-5 equation fitted to

6.7 x 10-6 to 2.8 x 37.6 to 41.4 Early "Palouse" Soils Burial Ground moisture
10-1 (sat) characteristic

curves for Well
1.10 x 10-3 (sat) 18.3 to 21 Upper Ringold 299-W7-9 soil

samples
1.80 x 104 to 3.00 x 24 to 25 Middle Ringold
10 4 (sat)

Notes:

na - Not identified in source.
sat - Value for saturated soil.
field saturation - Equilibrium water content after several days of gravity drainage.

WHC(rPLANT)/8-31-92/03120T
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for
Hanford Site Vadose Zone Sediments. Page 1 of 2

Reported Hydraulic
Conductivity Value Reported Geologic Test Area or Measurement

or Range of Water Content Unit or Sampling Method or Basis
Values in cm/s Volume Percent Sediment Type Location for Reported Value

6.7 x to-' 10 Sand 200 Area Lysimeter Soil
Experiments

1.7 x 10-8 7

1.7 x 10-s 5.5

1.7 x 10 0  5

1.3 x 10-11 4.3

2.6 x 10-3  31 Sandy soil reported Unsaturated
as "typical or many column studies.
surface materials at

5.7 x 10-4 (sat) 56 the Hanford Site."

6.3 x 10-11 2.9 Near-surface soils 2-km south of K estimates using
200 East Area water retention

2.2 x 10-11  2.8 curve data.

5.40 x 10-8  8.3 Sandy fill excavated Buried Waste Laboratory steady-
from near-surface Test Facility state flux

9.78 x 1t-3 (sat) 42.2 soil (Hanford (BWTF): 300 measurements.
formation) with 1.27- North Area

8.4 x 10-3 (sat, na cm particle size Burial Grounds
arithmetic mean of fraction screened out.
four measurements)

8 x 10-8  11 na BWTF: Unsteady drainage-
Southeast flux field

4 x 10-3 (Southeast 26 na Caisson, and measurements.
Caisson North Caisson

1x10-8 10 na

1 x 10-2 (North 29 na
Caisson)

4.5 x 10-3  Field Saturation na BWTF North Guelph

(arithmetic mean of Caisson and permeameter field
15 measurements) area north of measurements

caisson

WHC(TPLANT)/8-31-92/03120T
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Table 3-3. Endangered, Threatened, and Sensitive Plant Species Reported
Hanford Site.

On or Near the

Scientific Name Common Name Family Washington
State Status

Rorippa columbiaea/ Suksd. Persistantsepal Brassicaceae Endangered
ex Howell Yellowcress

Artemesia campestris L ssp. Northern Asteraceae Endangered
borealis (Pall.) Hall & Clem. Wormwood
var. wormskioldiia/ (Bess.)
Cronq.

Astragulus columbianusa/ Columbia Milk Fabaceae Threatened
Barneby Vetch

Lomadum tuberosumal Hoover's Desert- Apiaceae Threatened
Hoover Parsley

Astragalus arrectus Gray Palouse Milk Vetch Fabaceae Sensitive

Collinsia sparsiflora Few-Flowered Scrophulariaceae Sensitive
Fisch.&Mey. var bruciae Collinsia
(Jones) Newsom

Cryptantha interrupta Bristly Cryptantha Boraginaceae Sensitive
(Greene)Pays.

Cryptantha leucophaea Gray Cryptantha Boraginaceae Sensitive
Dougl. Pays

Erigeron piperianus Cronq. Piper's Daisy Asteraceae Sensitive

Carex densa L.H. Bailey Dense Sedge Cyperaceae Sensitive

Cyperus rivularis Kunth Shining Flatsedge Cyperaceae Sensitive

Limosella acaulis Southern Mudwort Scrophulariaceae Sensitive
Ses.&Moc.

Lindernia anagallidea False-pimpernel Scrophulariaceae Sensitive
(Michx.)Pennell
Nicotiana attenuata Torr. Coyote Tobacco Solanaceae Sensitive

Oenothera pygmaea Dougl. Dwarf Evening- Onagraceae Sensitive
Primrose

a/ Indicates candidates on

WHC(rPLANT)/8-31-92/03120T

the 1991 Federal Register, Notice of Review.
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Table 3-4. Federal and State Classifications of Animals that Could Occur on the 200
Areas Plateau.

Common Name Status Federal State

Peregrine Falcon (Falco peregrinus) FE SE

Sandhill Crane (Grs canadensis) -- SE

Bald Eagle (Haliacetus leucocephalus) FT ST

Ferruginous Hawk (Buteo regalls) FC2 ST

Swainson's Hawk (Buteo swainsoni) FC2 SC

Golden Eagle (Aquila chrysaetos) -- SC

Burrowing Owl (Athene cuniculufia) -- SC

Loggerhead Shrike (Laniuts -- SC
lucovicianus)

Sage Sparrow (Amphispiza belli) 7- SC

Great Blue Heron (Casmerodius -- SM
albus)

Merlin (Falco colwnbarius) -- SM

Prairie Falcon (Falco mexicanus) -- SM

Long-billed Curlew (Numenius -- SM
ameicanus)

Striped Whipsnake (Masticophis -- SC
taeniatus

FE - Federal Endangered
FT - Federal Threatened
FC2 - Federal Candidate
SE - State Endangered
ST - State Threatened
SC - State Candidate
SM - State Monitor

Above information taken from Washington Department of Wildlife June 1991. Species of Concern in
Washington.

WHC(rPLANT)/8-31-92/03120T
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1 4.0 PRELIMINARY CONCEPTUAL SFiE-MODEL
2
3
4 Section 4.1 presents the chemical and radiological data available for each waste
5 management unit. These ehemieal data, along with physical descriptions of the waste
6 management units (Section 2.0) and descriptions of the surrounding environment (Section
7 3.0) are evaluated in Sectiorz 4.2 and 5.0 in order to qualitatively assess the potential
8 impacts of the contamination to human health and to the environment. The quality and
9 sufficiency of the existing data are assessed in Section 8.0. This information is also used to

10 identify Po applicable or relevant and appropriate requirements (ARARs) (Section 6.0).
11 Contaminant information is assessed in Section 7.0 to provide a basis for selecting
12 technologies that can be implemented at the sites.
13
14 Contaminants released into the environment at a waste management unit or unplanned

rn 15 release site may migrate from the point of release into other types of media. The potentially
16 affected media in the T Plant Aggregate Area include surface soil, surface water, vadose
17 zone soil, perched groundwater, air, and biota. The media affected at a specific site
18 maaemn will depend upon the quantities, chemical and physical properties of the
19 material that-was released, and the subsequent site history. The known r- suspeeted
20 seurees sites, and thz potentially affected media at each site are listed in Table 4-1 for
21 radionuclide contamination and Table 4-2 for chemical contamination.

23
24 4.1 KNOWN AND SUSPECTED CONTAMINATION
25
26 There are two major categories of chemical and radiological data available for the
27 T Plant Aggregate Area: site-specific data applicable to individual waste management units
28 and unplanned releases; and area-wide environmental data that are useful in characterizing
29 regional contamination trends.
30
31 Some waste management units and unplanned releases have been the subject of
32 chemical and radiological studies in the past. However, most of these studies were limited in
33 scope and did not provide a comprehensive analysis of the character and distribution of the
34 contamination at each site J4. The types of site-specific data that are available for some
35 ses s include inventory information, surface radiological surveys, external radiation
36 a monitoring, soil and sediment sampling, biota sampling, borehole geophysics, and
37 groundwater sampling.
38
39 Table 4-3 summarizes the types of site-specific data available for each of the waste
40 management units. It should be emphasized that the table only summarizes what types of
41 data are available; it does not indicate the sufficiency of the data, either in terms of quality

WHC(TPLANT)/8-31-92/03221A
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1 OR quantity. These concerns are addressed in Section 8.0. The -site-specific
2 information is presented for each waste management unit in Section 4.1.2.
3
4 Alhuhyudme .4ssues< ar osdo % tsid Xhe cop ofthi stdsm5~~1 1 04C P& RUU StU ?

76 .rgntdfrmsei asi' maa t uitt redsciedxcuethyferiig it

9
10 In addition to these site-specific data, there are area-wide data not directly applicable to
11 any waste management unit within the T Plant Aggregate Area. The most important sources
12 of this general environmental data are quarterly and annual environmental surveillance
13 reports published by the Westinghouse Hanford Company (Wzstinghousz Haford). There
14 are also area-wide geophysical data available that include gravity, magnetic, magnetotelluric,
15 seismic refraction, and seismic reflection surveys (DOE 1988). However, these studies are
16 not useful for characterizing the extent of chemical and radionuclide contamination and so are
17T not presented in Section 4.0. These data are discussed in more detail in Section 8.1.2.
18
19 The most recent environmental monitoring of the Hanford Site was conducted by'the
20 Pacific Northwest Laboratory (PNL) and Westinghouse Hanford.
21 However, most of the data applicable to the T Plant Aggregate Area have been published by
22 Westinghouse Hanford. The latest Quarterly Environmental Radiological Survey Summary
23' Reports (Huckfeldt 1991a, 1991b, 1991c) were reviewed during the current study, as well as
2, the last seven | annually published environmental surveillance reports (Elder et al. 1986,
25 1987, 1988, 1989, Schmidt et al. 1990, 1991-1992). The quarterly reports contain only
26- surface radiological survey results. The annual reports describe several different sampling
27, and survey programs including surface soil sampling, external radiation measurements, biota
28 sampling, air sampling, surface water sampling, groundwater sampling, and radiological
29 surveys.
30
31 Air, soil, surface water, and biota samples were collected each year at the same
32 locations within the 200 West Area. External radiation measurements were also taken
33 annually at several locations. Until 1990, few of the sample locations were directly
34 associated with any of the identified waste management units and so most of this information
35 is only useful in characterizing area-wide trends. In 1990, however, new sampling locations
36 were established near areas of known surface contamination. Currently, only external
37 radiation data are available for these new sample locations. Both the new and old sampling
38 locations are shown on Plate 3.
39
40 Section 4.1 describes available data regarding known and suspected contamination in
41 the T Plant Aggregate Area on a media-specific basis (air, surface soil, biota, and vadose
42 zone soil). The text summarizes sources of chemical and radiological sampling information.

WHC(rPLANT)/8-31-92/03221A
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. 1 Section 4.1.1 presents data on a media-specific basis. Section 4.1.1.1 presents results of air
2 quality sampling data. Surface soil data are described in Section 4.1.1.2. Results of surface
3 water sampling are presented in Section 4.1.1.3. Results of vegetation and other biota
4 sample analyses are presented in Section 4.1.1.4. Available vadose zone sampling data are
5 presented in Section 4.1.1.5. Section 4.1.1.5 also discusses evidence for contamination
6 migration within the vadose zone to the unconfined aquifer underlying the site. Additional
7 assessment of the nature and extent of groundwater contamination is presented in the
8 200 West Groundwater Aggregate Area Management Studykepr (AAMS0)
9

10 To supplement available radiological and chemical analytical data, historical waste
11 inventory information for the T Plant Aggregate Area waste management units were also
12 included in the evaluation of known and suspected contaminants. Historical waste inventory
13 data are detailed in Section 2.0 of this report (Tables 2-4- and 2-5-4). As discussed in
14 Section 2.0, the compilation is based on supporting data from the Waste Inventory Data

15 System (WIDS) (WHC 992a and the Hanford Inactive Site Survey (HISS) Database

17
18
19 4.1.1 Affected Media
20
21 4.1.1.1 Air. This section discusses results of ambient air monitoring applicable to the
22 T Plant Aggregate Area as reported in e aoAN HG/W
23 Tafodannual environmental surveillance monitoring reports (Elder et al. 1986, 1987,
24 1988, 1989, Schmidt et al. 1990, 1994-j). The last five years of data for the T Plant
25 Aggregate Area are summarized in Table 4-4. The complete data set since 1985 is
26 summarized in Appendix A.1.
27

- 28 Ambient air monitoring stations located within the T Plant Aggregate Area or near its
29 boundary include sites N161, N987, N986, and N153, and N177 (Plate 3). As discussed in
30 each of the Jke aq RHG/HC- stfig s#I : annual environmental
31 monitoring reports for 1985 through 1990, the sampling locations are part of a larger
32 network within the 200 Areas to assess the effect of operations on the local environment, and
33 to assess 200 Areas facilities performance. According to the annual reports, sample station
34 locations throughout the 200 Areas were sited based on prevailing wind directions and
35 potential sources of airborne contaminants. Within the T Plant Aggregate Area, samples
36 $aon N986, 1987, and Nl53 are located in and around the 241-TY-Tank Farm (Plate 3).
37 Station N161 is east of 2 Building -24- , and N177 is south of the Laundry Facility
38 (O74- Building 4-7).
39
40 rsamples are collected by drawing mfmples'm airthrough a 47-mm (1-8
41 in-), open-faceP, 3 M filter at about 1 m (3 ft) above the ground with a 56-W)' /min (2
42 ft/min [cfm]) flow rate. Throughout the 200 Areas air samplers are operated on a

WHC(rPLANT)/8-31-92/03221A
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1 continuous basis. Sample filters are exchanged weekly, held one week to allow for decay of
2 short-lived natural radioactivity, and sent for initial laboratory analyses of gross alpha and
3 beta activity. The initial analyses serve as an indicator of potential environmental problems.
4 After the initial analysis, the filters are stored until the end of the calendar quarter, at which
5 time they are composited by sample location (or as deemed appropriate according to the
6 annual reports) and sent for laboratory analyses of specific radionuclides. Compositing of
7 the filters by sample location provides a larger sample size and, thus a more accurate
8 measurement of the concentration of airborne radionuclides resulting from operations in the
9 200 Areas.
10
11 ['rur labsaetiry anlyzd a e rutinely prf qmady
12 1 7Cs, 9"Sr, rnPu, and total uranium. A more detailed description of the air sampling
13 equipment and analyses methods are provided in the annual reports. The results from this air
14. sampling program have shown a steady decline in the concentration of these radionuclides
15 since 1979 throughout the 200 West Area because of improvements in operational
1W environmental controls and curtailed operations (Schmidt et al. 1990). T ar r4
17, tPtspotdin Table 4-4-the-values are averages for each year with a detection since
18 1985.
19
2,9 ntone of the airborne monitoring samples A
21 taken resulted in notable eemnments in the summary seetions- f any- f the annual repcrts
22 e e ytamnnatwa d WedElder et
23- al. 1986, 1987, 1988, 1989 Schmidt et al. 1990, 199-).
24
2S 4.1.1.2 Surface Soil. There are several sources of data available for characterizing surface
26. soil contamination. These include- aerial and ground radiological surveys, external radiation
27 measurements, and surface soil sampling. These data will be presented in the following
28! sections. In addition, there is a limited amount of site-specific radiological and soil sampling
29 data that will be presented in the appropriate subsections of Section 4.1.2.
30
31 4.1.1.2.1 Radiological Surveys. Radiological survey results may be influenced by
32 buried or airborne radionuclide contamination but are generally indicative of surface and
33 shallow soil contamination. Depending upon the instrumentation and survey techniques used,
34 results may be reported in ct/min, dis/min, mr/hr, or mrem/yr. Typical natural background
35 levels for these measurements are approximatelyt 50 ct/min, 2,000 dis/min, (for an NaI
36 detector), 8-mrS h p47 ii, and 9- inrem/yr(l i .9 An aerial
37 gamma-ray radiation survey was performed over the 200 West Area in July and August 1988
38 (Reiman and Dahlstrom 1988). The survey lines were flown with a 122 m (400 ft) spacing
39 at an altitude of 61 m (200 ft). The data were normalized to a height of 1 m (3.3 ft) above
40 the ground surface. Figure 4-1 presents the gross count data (counts per second) on an
41 isoradiation contour map that covers the entire 200 West Area. s
42 __ 4>~<A% $ t

4 V H AsN sround sernned onsiey
WHC(TPLANT)/8-3 1-92/03221A
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1

3
4 The entire area has gross gamma counts that are above background. However, several
5 high gamma count anomalies can be identified within the aggregate area. The highest gross
6 count results in the T Plant Aggregate Area were between 220,000 and 700,000 ct/s|
7 measured over the A41- Ali TX/-T Tank Far4.. The second highest results
8 were between 22,000 and 70,000 ct/se measured over the 216-T-4 Pond and over the 241-T
9 Tank Farm. The T Plant buildings, centered on ME. Building 22 also exhibited

10 significant levels in the range of 7,000 to 22,000 ct/sei.
11
12 It is nearly-impossible to aciuiteMy convert these gross gamma counts to a meaningful
13 exposure rate because of the complex distribution of radionuclides on the site. Many of the
14 spectra do not have readily identifiable photo peaks but rather occur on a smear or
15 continuum. A htp a s ific4r rw ethcbe ssoc ithe
16 O Also, aerial systems integrate radiation levels over
17 an area whose diameter may be ten times the height of the platform above the ground
18 Because of the large-area integration of the airborne system,
19 localized anomalies will appear to be spread over a larger area with lower activities than
20 actually exist on the ground. Spectra logs were generated for each monitored area with
21 levels greater than 7,000 ct/s . The only radionuclide peaks identified in the T Plant
22 Aggregate Area were '37Cs and 'Co. Both of these relatively high energy gamma emitting
23 fission products were detected at the 2-T T Pond. The "7Cs was identified aerially at
24 the T Plant buildings, centered on the 221-T Building, the 241T T-Tank Farm, and the
25 -T VX4 Tank Farm .
26
27 The aerial radiation survey data should only be used as a qualitative tool for identifying
28 more highly contaminated areas within the survey boundaries. In addition, the gamma
29 counts noted in the survey probably result from both surface and shallow buried radionuclide
30 emissions and pipe/tank radionuclide inventories and are|; thusl not entirely indicative of
31 surface contamination.
32
33 Elevated radiation zones identified by the aerial survey generally correspond to areas
34 where surface contamination has been noted by surface radiation surveys. Figure 4-2 shows
35 areas of known surface contamination, underground contaminationI and migration identified
36 from surface surveys (Huckfeldt 1991a, 1991b, 1991c). The primary areas of surface
37 contamination noted in the T Plant Aggregate Area include the following:
38
39 * The 241-T, ;TX) and jTY Tank Farms
40
41 * The railroad tracks leading to 221-T Building
42

WHC(TPLANT)/8-31-92/03221A
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1 * The 216-T-4-2 Ditch and 216-T-4B Pond area
2
3 * An area west of 241-TX and 241-TY Tank Parms across Camden Avenue
4 due to past unplanned releases
5
6 * The 216-T-14 to 117 Trenches
7
8 * The 216-T-21 to ,25 Trenches
9
10 * Areas surrounding the 271-T Building.
11
12 Most of these areas fall within the anomalously high zones noted in the radiation
13 survey. Areas of active surface contaminant migration include the following:
14
1i5~ * The area north adjaeeat and west of the 241-T Tank Farm. The 24t-T and
16,24TY Tank Farms received an extensive decontamination in late 1991 to help
17 control this spread.

1%- Table 4-5 summarizes the radiological survey results for each waste management unit
20 and unplanned release. The areas of surface contamination and contaminant migration are
21 discussed in more detail in the section dealing with the individual waste management units
22, and unplanned releases (Section 4.1.2). Surface radiological surveys are done quarterly,
23, semiannually, or annually at the waste management units. The surface contamination posting
24 may change often because of resurveying and because of cleanups affected under the
25- Radiation Area Remedial Action (RARA) gprogram. This program is concerned with the
26 management and control of surface contamination. These surveys yield data on gross
27 contaminant levels (ct/min and dis/min) which are useful in identifying the presence of
28" contamination at a waste management unit and in making available comparisons between
29, waste management units.
30
31 4.1.1.2.2 External Radiation Dose Rate Measurements. Dose rates from
32 penetrating radiation were measured annually at 1-3 V locations in or adjacent to the T Plant
33 Aggregate Area between 1985 and 1990. The sample locations are shown on Plate 3 and the
34 survey results are listed on Table 4-6. The measurements were taken with
35 thermoluminescent dosimeters (TLDs) and are reported in mrem/yr. The TLDs measure
36 dose rates resulting from all types of external radiation sources including cosmic radiation,
37 naturally occurring radioactivity, fallout from nuclear weapons testing and contributions from
38 other Hanford Site activities. The average measured totals that exceeded 100 mrem/yr were
39 in the areas east of 241-TX Tank Farm and north of the 216-T-4 Pond. The highest
40 quarterly reading was located east of the 241-TX Tank Farm in 1988 and resulted in an
41 estimated annual exposure level of 196 mrem/yr ( ,chidt eal49). The apparent trend
42 from this data indicates that from 1985 to 1988 the general dose rates for the T Plant

WHC(TPLANT)/8-31-92/03221A

4-6



DOB/RL-91-61
Draft B

1 Aggregate Area increased. In 1989 there were only two measurement locations. These
2 locations showed a reduction from previous years.
3
4 In 1990 new sampling locations were established giving the T Plant Aggregate Area
5 five-dosimeter a s-te. The new [ctostee were generally located on or near
6 areas of known contamination and the results appear to be zlightly elevated oVer the
7 rvious sampling rounds. A404ijff lfdaa il edOs
8 ORKatio b s g h s I ia sd
9 Ge~eneryr-xtrl d d e t all facility and surface-water

10 AMatons it e st showed an approximate 10 percent decrease in 1990
11 (Schmidt et al 1992). This overall decrease is believed to be a result of the-e3terna1

12 diaticni monefitoring prlgra .~~r .~~'M~ .~j 4
j .f~ilai .tf.r.

13 Measurements were generally a little above 100 mrem/yr. The highest measured total
14 T PMan Agea was again east of the 241-TX Tank Farm (147 mrem/yr). T

15 s y U These results are alge
16 qI5SJi Tabloe 4 6 (Schmit et-a,19)
17
18 4.1.1.2.3 Surface Soil Sampling. Between 1978 and 1989, surface soil samples were
19 collected annually from a regular rectangular grid that covers the 200 West Area with 35
20 sampling points. Fourteen of these sampling sites are located within or adjacent to the
21 T Plant Aggregate Area. The sample points have never been exactly surveyed, but are

@22 generally located close to the intersections of Hanford Site coordinate lines at 610 m
23 (1,000 ft) spacings. In addition, between 1984 and 1989, soils have also been sampled along
24 fences enclosing the three tank farms in the 200 West Area. There are three soil samples
25 associated with the 241-T, -TX, and -TY Tank Farms. None of the soil sampling locations
26 was-wereat waste management units or unplanned release sites, so these data cannot be
27 applied directly to any site.
28
29 The results of the two soil sampling programs since 1985 are summarized in Tables 4-7
30 and 4-8. Tables that present all of the data collected since 1985 are contained in
31 Appendix A.2. Thein6s cimm1y detecte rad n w C
32 8

37
35 errors arc deneted with a minus ()sign. Entries with a minus sign indicat that the tnx
36 valuc of the anlytical rosults cannot be quantified. Analytica rosulta with a minus sign
37 should not, in moast eases, be used for evaluations.
38
39 The highest radionuclide concentrations were generally noted in the vicinity of the
40 241-T and -TX Tank Farms. Using "7 Cs as an indicator of radionuclide concentrations, the
41 highest most recent levels recorded (1989) were at 2W8, adjacent to the 241-T Tank Farm,
42 and 2W13, east of 241-TX Tank Farm. However, the trend at these locations has been

WHC(TPLANT)/8-31-92/03221A
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1 generally downward since 1978 indicating that the elevated Cs levels are not because of
2 current operations at the tank farm (Schmidt et al. 1990). The highest most recently
3 recorded (1989) "Sr and "Pu concentrations were found at site 2W9, east of 1
4 Buildifg-221-T .
5
6 In 1990, new soil sampling locations were established that are located close to areas of
7 known surface contamination. The locations of these new sites are shown on Plate 3. There
8 are 17 new sample locations within or adjacent to the T Plant Aggregate Area. Two samples
9 , one from the waste of 4TX Tank Farm, and one from the east of J§pTY
10 Tank Farm, (sample point 13 and 14, respectively), were not sampled because work was
11 occurring in these areas. These two areas will be sampled in 1991 (Schmidt et al, 1992).
12
13 In 1990, it was ccncludcd that the -200 Arca* ccntains several potential scurcoes et
14!' enviromntal contamination including low leyel waste disposal sites, tank farms,an
15- procossing faciitics. By focusing of these faiiics, a merce cffcctivc program to identify and
16 prcvcnt adverseccnvirenmcental impact will: be achieoved. Thc levels of ccntmininants,
17' although low, arc, oloat abo;-o tha of toe offsitc avorge. As clean up effcns progress,
18 ther should bc a Icyol or deereasing frond of concontratiens in those sainpls (Schmidt ot-a6 "
19 4992)-
2CF
21- 4.1.1.2.4 Historical Waste Inventory Data. Soil contamination was caused by two
22 primary routes, planned releases (e.g., ditches, trenches) and unplanned releases. The
25f unplanned releases, while not as large in total activity sent to the soil, still resulted in
24, significant quantities of contaminated soil. In the T Plant Aggregate Area, approximately
25 50% of the unplanned releases were caused by piping failures or diversion box leaks. Each
26- of these releases resulted in some level of soil contamination. Some of these unplanned
27, releases, including UN-200-W-14, 1,29, and 197 were initially remediated by removing the
28, top layer of contaminated soil and covering the remaining contamination. At other
29' unplanned releases, including UPR-200-W-28, the area of contaminated soil was covered
30 with clean soil and temporarily posted as a radiation zone with the signs subsequently
31 disappearing without available explanation (WEC M 4992o). Adjacent to the east side of
32 the 221-T Building, large areas of the ground have been covered with a spray encapsulant to
33 control soil contamination spread.
34
35 4.1.1.3 Surface Water. No natural surface water bodies exist within the T Plant Aggregate
36 Area. However, the active man-made Jj4 16-T-4-2 Ditch till receiving
37 waste water from the T Plant complex. Specific information on thi-srenehsR.W4e
38 provided in Section 4.1.2. A summary of water quality data for the 216-T-4-2 Ditch is
39 provided in Table 4-9. In 199,0 the highest monthly result of 111 pCiIL j$4was observed

40 a 216-4+2Ditch (Schmidt etalT" 1992).
41
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1 The only other active surface water discharge location in the T Plant Aggregate Area
2 according to WIDS documentation and cordinatcs is the powerhouse pond. Field surveys
3 of the powerhouse pond show it to be located south of th WADS cocrdinatcs the T Plant
4 Aggregate Area as--, kthe P Wa I A ga Area OyN 216-U-14 Grib- -. Fr
5 discussion purpe-s, th" p r pn il bm Ad i U A A
6 Rpzrt(DOB-IL1991d)
7
8 4.1.1.4 Biota. Westinghouse Hanford and PNL have conducted various biota sampling
9 activities beginning in 1971 through 1988 inside as well as outside the Hanford Site. Np

10 upward trends in radionuclide concentrations were detected for any of the wildlife species
11 examined (Eberhart et al. 1989). A significant downward trend was exhibited in many
12 -particularly "7Cs.
13
14 Three factors are believed to have contributed to the decline in concentration of these
15 radionuclides: the cessation of atmospheric testing, the 1971 shutdown of the last Hanford
16 reactor that discharged once-through cooling water to the river, and the reduction of
17 environmental radionuclide contamination associated with some Hanford Site facilities and
18 operations.
19
20 Biota samples have been collected since 1978 from 14 a sites within or adjacent
21 to the T Plant Aggregate Area. Vegetation samples were collected from the same locations
22 as the grid soil samples described in Section 4.1.1.2 (Plate 3). Average analytical results
23 from 1985 through 1990 are compiled on Table 4-10. The complete data set from this
24 sampling is presented in Appendix A.2.
25
26 Vegetation samples have generally had radionuclide concentrations that are slightly
27 elevated above regional background (Schmidt et al. 1990). The most commonly detected
28 radionuclides include "Cs, "Sr, "Co, "Pu, and "Pu. Grid site 2W8, adjacent to the
29 241-T Tank Farm, has usually had the highest 131Cs concentrations in the area. In 1989, grid
30 site 2W9, east of Building 224-, had the highest "Pu and "Sr concentrations
31 recorded at any of the T Plant Aggregate Area sampling octn sites. These so i
32 suM site-leeatiens are consistent with gId e the-sites with elevated soil contamination.
33 During 1986 increased contamination, primarily due to increased contaminated tumbleweed
34 growth was found near the 216-T-3 Reverse Well and the 216-T-34 and -35 Cribs with a
35 maximum reading of 5 mrad/hr (Elder et al. 1987). In 1988, increased 137Cs concentrations
36 were noted from vegetation samples from the 216-T-4-gDitch (Elder et af 1989). There
37 have been no statistically significant trends in vegetation radionuclide concentration since
38 1979 (Schmidt et al. 1990).
39
40 In 1990, results from vegetation samples demonstrated that radionuclide concentrations
41 are above regional background levels. These concentration4 are attributed to root uptake
42 from the contaminated soils and deposition from airborne contaminants. The sufaee
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1 stabplizatie P" rogram, initiated in 1979, has significantly reduced the amount of
2 contaminated vegetation and spread of wind-blown contamination. However, the control of
3 deep-rooted vegetation on waste MnageM sites is becoming more of a problem.
4 The restructuring of the herbicide program spray schedule and use of pre-emergent
5 herbicides will help to correct the problem.
6
7 Nearly each year special biotic samples have also been analyzed in the T Plant
8 Aggregate Area and found to be radioactively contaminated. Known radioactive samples
9 from the last six years are coyote feces near 222-T Building (Elder et al. 1987), domestic
10 pigeons from T Plant (Schmidt et al. 1990), and contaminated rabbit fecal material found
11 near T Plant (Schmidt et al. 1990).
12
13 4.1.1.5 Vadose Zone. The extent of contamination in the vadose zone has been most
14 extensively studied by geophysical well logging. Geophysical well logging has been
15 conducted in the T Plant Aggregate Area since the late 1950.s. Gross gamma-ray logs have
16> been used since that time to evaluate radionuclide migration in the vadose zone beneath
17 selected waste management units. 6wvr, rsam dbeen
1" AMsd Table 4-11 lists all of the logs that were reviewed as part of this study. The log
19- interpretation generally consisted of identifying zones with anomalously high gamma-ray
20 counts that could be indicative of radionuclide contamination. The depths, thicknessesl and
2C intensities of these zones were then compared for logs from the same holes. Any significant
22- changes may be indicative of contaminant migration in the vadose zone. Interpretations were
23 complicated by the fact that logging equipment and procedures have evd.
24" Const
25,~ ai, not-boon-conziztnt. Attempts made to normalize data collected at different times
26 met with limited success, and quantitative interpretations were not possible. The log
27~ interpretations are discussed in detail in Appendix A.l. The results of the log interpretations
28 are also summarized with the appropriate waste management units in Section 4.1.2.
29
30C The only known vadose zone 03it samples analyzed for contaminants have been as a
31 result of a major leak from the 241-T-106 g Tank (Rouston et al. 1979b WHC
32 9 . 1992e).Vas sA &samples taken as a result of this leak, also identified as
33 UPR-200-W-148, were used to determine the extent of contaminant migration. The only
34 contaminants evaluated were 1"Ru, 1"Ce, and Cs. These three radionuclides were chosen
35 for evaluation because they span much of the radionuclide mobility range exhibited in the
36 241-T-106 Si,-el Tank leak detect system. Cesium-137 is the least mobile and
37 10Ru is the most mobile. It is estimated that 435,000 L (115,000 gal) leaked to the soil in
38 an area extending 7 m (23 ft) horizontally from the tank and 33 m (108 ft) below the ground
39 surface.
40
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1 There are no known vadose zone chemical samples available from the T Plant
2 Aggregate Area in th
3 AM.
4
5 Waste management units that have received large volumes of liquid are more likely to
6 cause subsurface contaminant migration. The potential for liquid wastes to Jhtr migrate#
7 through the vadose zone to the groundwater can be estimated by comparing the volume of
8 waste discharged at each waste management unit to the estimated pore volume in the vadose
9 zone soil column below the waste management unit. If the volume of liquid discharged to

10 the ground is larger than the total soil column pore volume, then it is likely that wastewater
11 would reach the groundwater. These calculations are summarized on Table 4-12. They are
12 based upon several conservative assumptions: (1) the discharged water does not spread out
13 laterally from the point of discharge (i.e., the are-vue 2of affected vadose zone is equal
14 to the depth to groundwater multiplied by the plan view cross-sectional area of the base of
15 the waste management unit), (2) there is no significant change in liquid volume being
16 introduced to the soil column due to evapotranspiration or precipitation, (3) the average pere
17 volume-piroity of the soil column is bw _.__ d. hno
18 sT) rudwatr-migration-may-oeeur-within an effective
19 pVr.vlume-piraIiz'of010. According to these calculations, 4w yhwaste
20 management 0iiste Si T e 2have the potential for the migration of liquid
21 discharges to the unconfined aquifer.basel-on-ail olumn

224e23 potential or-diseharge-to-the-uneonfined-aquifer- Ifte amIut jfwat reeve a

25 cosieedtohaethp p'eta omigaeoth grudaer7 n mtcssthnt t

27
28
29 4.1.2 SiteSpecific Data
30
31 This section presents the site-specific data that are available for each waste management
32 unit and unplanned release. The units are discussed in the same groups as were presented in
33 Section 2.0. These groupings are useful because like units tend to have the similar types of
34 available data.
35
36 4.1.2.1 Plants, Buildings, and Storage Areas. No site-specific data were compiled for any
37 of the T Plant Aggregate Area plants, buildings, and structures.
38
39 4.1.2.2 Tanks and Vaults. g0' karN r g
40 Cbsr rga sdsusdi eto 0 h viaedt o h ak ilb

41 r s8 t y s f a r ns

42 The data available for the single-shell waste storage tanks single-shell
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1 tank (SSs)-generally include: inventory information, limited waste sampling, surface
2 radiological surveys, vadose zone well geophysics, and internal tank monitoring of chemical
3 and physical parameters. In the past, there has been much less emphasis in characterizing
4 the catch tanks, settling tanks and vaults, and little information is available regarding these
5 units. The following section is subdivided between e$ngls i k-Ss and other tanks to
6 reflect this difference. The T Plant Aggregate Area contains one vault. like strueture, the
7 218 W 8 Buri Ground. This waste management uni S
8
9 41.2.2.1 Single-Shell Tanks. All of the ishefi ks SSTs-in the T Plant
10 Aggregate Area are located within the boundaries of the 241-T, -TX, and -TY Tank Farms.
11 In these areas, large quantities of liquid wastes were intentionally discharged from go
12 shJl j SSTs-i at-T Plant g directly to the ground (Waite 1991). In
13 addition to the tank wastes discharged to the ground, tank wastes have also been released to
14 the ground as a result of leaks from &STs and transfer lines. Nineteen
15 singXe-sh J tnk h T PaAggg Arare assumed to have leaked at4
1% Piani(Haniin 1992); the estimate of the volume of waste leaked is 690,000 L (180,000 gal)
17. (WHC 0i' 4992a). Most of the long-lived radionuclides still remain in the tanks even
18 though the total volume of liquid discharged exceeds that which is now in the tanks (Waite
19 1991).
20
21 Inventory Studies. Chemical inventories for the 4is ia'SS-s have been
22 modeled with the Tracks Radioactive Components (TRAC) computer code developed by
23- Westinghouse Hanford. This program calculated tank inventories for 68 radioactive
24 constituents and 30 chemical constituents. The estimates were based on the historical records
25 of the quantities of material initially placed in the tanks from nuclear fuel production and
26 later modified by tank transfers and radioactive decay. The TRAC inventories, though
27 recognized as having serious limitations, represent the best current information on the
28 contents of the tanks. The TRAC predictions for 14C, 1 7Cs, 137Ba, and uranium isotopes
29-- show the least agreement with other data sources. -The results of this modeling are provided
30 in Table 2-3-+Y.
31
32 Tank Waste Sampling. Chemical sampling has been performed on some of the tanks.
33 The usefulness of these samples is very limited because: (1) very few radionuclides or
34 organic chemicals were analyzed, (2) much of the sampling was done in the 1970's and
35 material has been moved into and out of the tanks since that time, and (3) no attempt was
36 made to collect samples that were representative of the tank as a whole. Much of the
37 sampling was done in order to characterize the chemical composition of liquid that was to be
38 sent through an evaporator.
39
40 The results of the 24-TY Tank Farm sampling effort are documented in Y Tank Farm
41 Waste Characterization Data, R.L. Weiss, March 1936, 1RH1 M T.1 1
42 The information in Table 4-13-4was compiled from analytical data sheets from the MO-037
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1 Library. The table includes any radionuclide data that are available for each sample, as well
2 as pH and total organic carbon (TOC)-infefmatien ' . Solutions with low pHs and high
3 TOC (organic solvents) would tend to enhance radionuclide migration through the soil
4 column.
5
6 Chemical Explosion Potential. The two most significant flammabic matcriali
7 Hanford E-s are fcrw eyanit and hydrogen-. MOM s

9
10 t % Ferrcyanide was added to some tanks to act as a cesium scavenger. Hydrogen
11 can be produced as a product of radiation bombardment of water or organic materials as well
12 as other routes. om t high levels 0f ON
13 b
14 A watch list has been generated kyt epatntof Energy ( that ranks
15 tanks according to their potential for fammabloga onrt.nThe factors in this
16 ranking iclude: surface level fluctuation, temperature, total curies of waste, organic content,
17 volume of solids, waste type, pressurization, crust formation and past flammable gas
18 detections. Six of the 241-T, 241-TX, and 241-fl Tank Farm tanks are suspected of having
19 a ferrocyanide problem (241-T-101, 241-T-107, 241-TX-118, 241-TY-101, 241-TY-103, and
20 241-TY-104), one has the potential to generate significant quantities of hydrogen gas (241-T-
21 110), and two are suspect due to high organic content (241-TX-105 and 241-TX-118)
22 (Hanlon 1992).
23
24 Vadose Zone Well Geophysical Logging. Most of the snebWfA Mak SSTs are
25 surrounded by an array of vadose zone wells. Gamma logging is performed on these wells
26 on a regular basis in order to identify new tank leaks and to monitor the migration of existing
27 contaminant releases to the soil. Table 4-444 tsummarizes the borehole geophysical data
28 available for each tank. All of the assumed leaking tanks in the 241-T, 241-TX, and 241-TY
29 Tank Farms exhibit elevated gamma radiation levels in their associated monitor wells.
30
31 TN sI ffud e
32 d Maks t 4 <TX T. fe

34
35 r td O sR
36 akycrfmkV W
37
38

41LT--/2
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1 ys isth iati 0
2 skd
3
4 Aaueg inge-se ankWlandmlae are dosdbytr$nre$elT

6
7
8
9 four 208,000 L (55,000 gal) SSTs (Hanlon 1992). The waste streams r..i. by this tank
10 farm wore primarily bismuth phosphate first and second cycle meta waste and tr-ibutyl
11 phosphae waste from the 221 T Buiding, ad coat waste, ion erehange waste, a
12 high evel waste from the ReduotionOmiaton EREDOX) plant. The tank fiam also receie
13 PNL waste, B Plant low level waste, doocatami~nation waste, evapoator boftoms, and 2241-U
14,., waste from the 241 B, BX, G, and SX Tank Farms (Ilanlon 1992).
15

icTank 241 T 101. Shift legs, internm ems an diling and gamma logs for tiwels
1.,at this uni suggest a spill occurred some time prior to 1973. The duration and qunty

18 of the release is unknoewn. Based on oevadose monitoring well, high level wastes
19 pentetraed uip to 37.2 mn (122 ft) beneath the surface. Additional eharneterizatin'is
20-- needed to cfirm and/or assess the areal and vertical distribution of contamainants from
21 their suspected tank oveflow event (WHCl! 1992a).
29
23a Tank 211 T 102. This tank is believed to be sound (Ilanlon 1992). Noe unplne
24 releases are associated with Tlak 241 T 102.
25'
26 - Tank 241 T 103 (UP 200 W 147). This tank is an assumed leaker (llanlont 1992).
27 One unplanned release has been associated with this tank (tUnt 2W0 W 147). Durinlg

2"drilling of moinitoring wells to tmclr the extent of a leak at Tank 21T16
29%-.- radionuelide epntaiation was encountered near the 211T13Tn4Sbeun
30 invyestigationts revealed that a leak resulted from a failed grout seal inas areetry linte.
31 The data shows the m~dioaetiity has preferentially moved towar te soeat The-
32 greatest depth to which the liquid waste penetraed is about 25 mf (82 ft) below the
33 ground surface and is about 37 m (120 ft) above the water table (Gamer 1987).
34
35 Tank 241 T 101. This tank is beIleved to be sound ([[an~on 1992). No unplaarmed
36 releases are associated with Tank 24 1 T l4.
37
38 Tank 211 T 105. This tank is believed to be sound (FHanion 1992). No unfplanne
39 releases are asnoziated with Tank 211 T 105.
40
41 Tank 211 T 106. This tank was removed fromff service and categorized as a eofirm-'
42 leaker due to a large unplanned reease (UR -200 W 148). This release was assumned
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1 to have started ont April 20, 19!73 during a routine filling opcration, however the la
2 was not detected until June 8, 1973. It is estimated the leak contamiinated over 25,000
3 mf-(3,000-y&) of soil. Ths unit was pumped to a inium heel in Jne 1973 a
4 was further pumped deo to a residual layer of less than 15 em (6 in.) in July 1971
5 (*RIG 1990e). Teat boreholes vwere mnade during 197-5 to determine the extent offthe
6 leak plumne for evidence of movement of the plume. Test results indicate that th
7 plume is essenitially stable, though some slow maigration has beon noticed toward the
8 southeast. All wells adjacent to the tank contain signficlant levels of radioactive
9 contami~nation. A descriptio of the 241 T Tmak Farm subsuirfacee geology can be

10 founfd in the Hanford report API! 2874, 241 T 106 Tank Leak Invesvigadoen (AtlAtic
11 Richfield 1973). This tank is new classified as an assumed leaker (Ilnr~on 1992).
12
13 Tank 241 T 107. This tu& has three actie monitoring wells. Readings fromn DfyweR
14 50 07 07 in 1971 indiated a leak with a pek actiity at 13 ma (42 ft). Dr-ywell
15 50 07 03 ahowed at peak in actiity at 13 mn (43 At) in 1975. Tfhe peak activity grew-to

a~16 a maximum of 1,100 ct's in Marceh 197-7 and has boon slowly recoding since Septembe
17 1977. This tank has been listed us an assumed leaker (hlanlon 1992). No estimate oe
18 the volume leaked is available.
19
20 Tak 211 T 108. This tank has six active radiation moenitoring wells. Tank 211 T 108

21 was removed fromf scryiee in 1974 due to an unexplained decrease in liquid leve ef
23 and continued to increase through 19:79. Explorator Drywells 50 08 08, 50 08 19,
24 and 50 11 11 were drled in an effort to identify the leak source. it wag conclude
25 that Tak 241 T 106 is a potentia4 source of the activity and the activity is migratgi
26 the direction of Tank 241 T 108.
27

'~28 Tank 241 T 109. This tank is listed as an assumed leaker (hlanlon 1992). It was
29 remoeved fromi service in 1974 due to increasing activlity in Drywdl 5009 10 whii
30 one of six wells for mnitoering this tank. Actiity in Drywells 50 09 01 and 50 09 0
31 has centinued to decrease since first montitored in 1975. Activity in Drywells 50 09 09
32 and 50 09 10 has continued to decrease since 1976 (Stales & Walker 1977). The
33 volumne leaked from ths tank is estimated to beC<3,800 T=(<,OW gal).
34
35 Tank 241 T 110. This uinit has the potential for hydrogen or other finninuble gas
36 genemtion (WEC 1992a). Because this unit contains solids, drywdlls are the onl
37 means of leak detection. Drywdll activity remained stable through the mid 1970's
38 eG 990e).
39
40 Tank 211 T !I!. This unit was cateorzed as having questionable inegrity after an
41 unexp~lained liquid levl decrease of 0.76 em (0.30 in.) in 1971; the tankE is niew
42 classified as an assumed leaker (flaftlon 1992).
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1 Tank 241 T 112. This unit received bismuth phosphate second cycle waste, PIZ
2 waste, decontaraination waste, supemnatant containng B Plant low level waste and ion
3 exchange waste from the 241 T Tinics. Driywells and liquid evel measurements ha-v
4 remained stable (WhO 1992a).
5
6 Tunic 211 T 201. Alhoeugh this unit is no longer in service, there are repceat-d
7 indlietos of kcrfeascd water levels attributed to precipitation EVRIO 1992a). When
8 operational, this unit received 224 U Building waste. This tank is considered a non
9 leaking tank (WHOG 1992a).
10
11 Tank 241 T 202. Raitonraings in periphera DrFywdll 50 00 08 have rEmaie
12 stable during the review period. Surfacte level Hmsurements and in tank photographs
13 tokent during the review period confirm liquid level increases froem intrsions. Thi
14_ unit received 221 U Building waste (WHO 1992a).
15
16-- Tunc 241 T 203. Radiation readings from the one peripheral Drywell 50 00 08 have
170 shown no significant changes. Surfate leve measurements have remainted stable. This

18unit received 221 U Building waMteWHO. 1992a).
197
29 ., Tank 241 T 204. Surface level mneasur-ements have remained stable. This uit
21 reeied 224 U Building waste (WHOG 1992a).
22-
23,, 241 TX Tank Fain. This tank farfm consists of eighteen 2,840,000 L6 (750,000 gal
24 SSTs fflarlon 1992) and a receiver- tank. The waste stream received by the TX Tank Ffffm
2$ ' was generated targoly from the bismuth phosphate proceess used in the 221 T Building and toa
26 a lesser extnt waste from the RI3DOX Plant. The waste str ecntained uripum
27 comapounds and up to 9096 of the original fission preouts, coating wastes from fuelrd
29" prcsigo eraios decontamination waste containing up to 10% flf the original fission
2%,, aetivity and as mucih a1%pltnuand second decentamination cycle waste tha
30 generally conitained less than 0. 19 % f the original fission activity and as muche as 1 %
31 plutoniuma. Other waste streams receiebyteT Tank Farm include waste from th
32 solidification progrm and the ummnum recover program (WHOG 1992a). The fluid
33 transferred to the tankn during their operation did net contain comaplexed waste (WHOG
34 1992a).
35
36 The total quantity of waste estimated in the PNlL Hazard Ranking Report to have
37 entered the goundwater, at the 211 TX Tank Form, is aproxmately 30,800,000 kg (31,00
38 tons) (Stenner- et al. 1988). Wit th exeto ofTak 241 TX 112, tanks with more than

39 2300000L (00,00 gl) f sore wate wre assumed to be leaking. Tank 241 TX 107 is
40 the onily tank assumed to be leain tha contains less than 3,800,000 L (100,000 gal) ot
41 waste (WHO 1992a).
42

WHC(TPLAN'r)/8-31-92/o3221A

4-16



DOE/RL-91-61
Draft B

Severl drywels within the tan fam are used to monitor the soil for radicaetivi, and
serve as one form of leak detection. -In addition, there are a series of groundwat.
moenitoring wells around both the Tx anid Ty Tank Farms that also mnitor subsurface
conditionts. These wells are listed below:!

2W-14-5

2W-144

1
2
3
4
5

6 2-W i 5

2W-f5is

2w f5is

7

8

9
10
11
12
13
14
15
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2W14_1

2W-45-42w is 3

Tank 241 TX 101. The cover blocks for this t&a were seale in January 198-2.
However, intrusions of precipitationt, via the 241 49UI 152 Diver-sion Box, wefe
demoenstntd in Oetobcr 1982. Doiywells, the only mfeans of leak deection fcr this
tank, remained stable through 1977(H 90)

Tank 241 TX 102. D-ywells, the onl means of leak detection for this tank, remained
stable through 1977 (WHO 1990e).

Tank 241 TX 103. In 1977, two explomtory drywells, 51 03 01 and 51 03 11, were
drilld to acquire addiiona data to evauate highl cintilometer- measurements in w 1
51 03 12 at the 15 ma (51 ft) leyel (See 211 TX 107). Drwels, flt only moans of lea
doteotion for this tank, have remained stable though 1977 (WhO! 1990e).

Tonic 24 1 TX 101. Dywells, the only means Of Ionic detection for his tnk, rmaine
stable thfough 197-7 (WHOG 1990e).

Tank 241 TX 105. Dywells, the only moans of leit detection for this tank, remaind
stable trouigh 1977 (WhOG 1990e). Recent data identifies this tnk as an assumoi-e
leaker (91anlon 1992.

Tank~~~ 241 TX 10.D .wl the only means of leak detection forhsanrmie
stable throuigh 1977 (WHOG 1990e.

Tank 211 TX 107. High levels of m-dioaotiity hve been fouind in Well 5107 18,
strngly suggest that quid esaping from Teank 211 TX 107 is the surce of the
activity. The tank was onfirmed s a seturco in May 1984. The leak has been
designated UPR 200 W 119. Duing uly 1977, after the tnk was first lassified as
possibly lealdg, the tan was pumped to a mnimum level to remoeve as mch of the
supernatant material as pssbe 'RIG 1992a).

fl19
20
21
22
23
24
25
26

C 27
28
29
30
31
32
33
34
35
36
37
38
39
40
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Tank 241 TX 108. Drywdlls, the only mneans of leak detection for- this tank, remaind
stable thfough 197-7 (WHOG 1990e).

Tank 241 TX 109. Drywells, the only means of leak detection for this tank, remaie
stable through 1977 (WHO 199Mc.

Ta 211 TX 110. on March 27, 19:74 the liquid lvel in the tank was reportedly
1.3 em (0.5 lin.) lower than expected. The tank was reved from service for
observaion. During the observation period noe furtherf declines in fluid evel wer
obscrvcd and the drywell showed no rcadings above normal backgrund. Tho declin
mn water lve was assumed to be associated with loss to the offgas systemt (WHO
1990e). Recent data identifies this tank as an assumed leaker (flanlon 1992).

Tank 211 TX !I!. Dr-ywells, the only means of leak detection for this tank, remaine
stable through 1977 (WHOG 1990e). Recent data identifies this tankE as being of 5Guft

Tank 211 TX 112. Drywells, the only moeans of leak detection for this tank, remaine
stable through 197-7 (WHO 1990e).

Tank 241 TX 113. Drywells, the only means of leak detectiont fer ths tank, remained
stale thoeugh 1977 (WHO 1990e). Recent data identifies this tank as an assumed
hlaer (Ilao 1992). The UDR 200 W 129 is associated with this waste managemen

Tank 211 TX lit. All the drywolls suirounding this tva have activity at 13 m (13 ft).
Well 51 14 04 displayed an extensive pfil~e change below the 15 m (48 ft) level i
197:7 and 1978 (WHOG 1992a). Recent data identifies thiis tank as an assumed leace.
Q(aiilen 1992).

Tank 214 TX 115. Tank 214 TX 115 was designaed a "dormant' leaker in Pcbnzary
197-5 because of increasing radiatiop peaks observed in atdjacent drywells (WhO
1990c). The tia is filled with sa cake to a depth of 6.1 mn (20 Rt), containing the
second greatest quantity of waste in the tank farm, only 211 TX 112 contains moe
waste (WHOG 1992a). The tank is now listed as an assumed leaker (Ilanlon 1992).

Tak 241 TX 116. Diatomfaceouts earth was added to this tank and approimatel
378,000 L (100,000 gal) of supernatant fluid was removed in an unsucceessful
stabilization attemnpt. Radiation monitoring of Drywdll 51 16 11 in 197-5 suggest the
tankE was stil leag. One mor~e attempt to remove the remaining fluid was
unsuccessful (WHOG 1990e). Recent dat identified this tank as an assumed la,
gHmileft 992).
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0 1 Tank 241 TX 117. Photographs taken of the inside of the tank in Ncvcmbcr 196
2 show a fadial cracic in the concreto doing. Diaomaccous cartli was added to this tunic
3 ianuuccsfiul stabilization attempt (V/HG 1990c). Rcccnt dat idontifics this tank
4 as an assumed Icakor pla 1992).
5
6 Tank 211 TX 118. On February 24, 1991 this unit contained up to 3 moles ot

7fcrrcoyazide. TFhe waste had a madnum tcmpcratrco 2 !C-5-219).-hets
8 contains potentialy high oonocntmtions of organic salts (IMnioti 1992). Reeent dt
9 idcnitificd this tank as being of sound inteoiy (Hanlont 1992).

10
11 241 TY Tank Farm. This tantk farm contains six 2,840,000 L (750,000 gal) SSTS
12 (lantlon 1992). The waste stream rcccivcd by the TW Tank Parm was gcnoratcd Iargel)
13 frm the bisfmth phosphate prcocss used in the 221 T Building. The wastc stream consisted
14 of moital waste cotinn llo touanu wt p o90 fth rgi-nalfission products,
15 coating-wato Fro fuI ro prcsing opcintons contaifn small amounfts of fission
16 products, deeontamination waste eontahing up to 10%6 of the original fissio ctvt ada
17 much as 19% plutonium. The tank farm also roccivod secondsa dccpeent-andnaticnt cyclo waste
18 that gencrally containod loss than 0. 196 of the orgial fission activity and as much as 1 %6
19 plutoniumf. Othor waste strcamfs reccived by the TFX Tma Farm incluic waste fromf thc
20 solidification progrm and the unu roooypogram. Thoe supomatant liquid transfed

*21 to thc tanks during thoir opcmtion did not contain complcxced wastc (wHC 1992a).

23 Sevcral drywolls within the tank farm arc used to monitor thc soil for radioactivity, and
24 servo as one fcnn of loak dtection. In__ adiin,.etir aisofgondwate.
25 monitoring wells aouind the TX and TY Tank FRums that also monitor subsurfaoc conditions.
26 These wdlls mr listed blow:
27
28 e 2w H24 2W-44 aW4i:

10~

29 2W-4 42 2w-is 4 -2 is41o
30 2W 1-4-5 m is w is4
31 2 42W 15
32
33 Tank 241 TY 101. In Pcbnxary 1991 this unit contancd up to 30 moles e±
34 ferrocyanic. The waste had a maximm tmfperaturoe of 75 2F. Dr-ywRds, the only
35 moans of leak dtection for this tank, omined stablc though 1977 (WH 19C)
36 Recont data identifies this tank as an assumed lakor (lanlon 1992.
37
38 Tank 241 TY 102. Th is is thcp only ankE in the TY Tank Frm containing salt cakc.
39 Df-ywdll 52 02 11 was dilcd nMa 1975 tctthe vaidity of uising osistivit
40 measurements as a nothod of leak dtection by injecting a salt slutiont (NNO)-and
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C
1 moinkitoing formation response (*RIG 1992a). In Jmanuay 1989 the activit in the wel
2 increased from approimately 70 ct's at a depth of 12 mn (10 ft) to about 60 ot/s, an
3 then stabilized (MIO 1992a). Recent data identifies this tank as th'-ely soun-md tank fin
4 the 241 TY Tank Farm (Rflnen 1992).
5
6 Tank 211 TY 103. In February 1991 this unit contained up to 30 moeles e1
7 fcrzoyanide; the waste had a maximffum temfpeffture of 18 2C-(65 0.-2I-n.Febfuai'y
8 1976, overflow of the 241 TX 155 Diversion Bex catch tank (U1PR 200 W 150) flowed
9 back into the unit, depositing 3.3 m(131n) _fAlug waste. Dywella showed noe
10 significant icrease that was attributable to this flooding event. The unit was remoive
11 fromu service in October 1973 because two drywells, 52 03 06 and 52 03 03, had shown
12 radiation increases, suggest leakage from this unit or 211 TY 105. Because the uni
13 contains solids, dr-ywdlls are the only mceans of leak detctio. -Activit remained stable
14, thfough 1977 (WHC 1990e). Reent data identifies ths tak ass an asumed leaLke
15 fflafleft-49)
16
17, Tank 241 TY 104. In September 1991 this unit contained uip to 20 moeles et
IT forrocyanide; the waste had a fmximm temperature of 22 2-9'20 F). This tank was
19 classified as a "confirmed" leaker in June 1981 (3A910 12a). Reen data idenifie2
z9_ this tank as an assumed leaker (Hinlon 1992). The UPR 200 7W 151 is associated with
21 this waste management unit.
27
23, Tank 211 TY 105. Two dywells are associated with this unit. The radioactivity i
24 both dywells may be toe resuflt of an unplanned release (UI'R 200 W/ 152) or
25' interstitia liquid (WHOG 1992a). The unit was removed from service as a "confirmed"
2.6. leaker. Recent data idenifes this tanc as an assumed Laker (H1anlen, 1992). The
27 TUrR 200 W1 152 is associated wit this waste management unit.

29

Z-,T&ak211 TY 106. The unit was designated a "confirmed" leaker and removed fo
30 service; the leak has been designated UMR 200 W1 153. Routine sur-velaneeo
31 radiation drywells had indicated a change of profile in Dywdll 52 06 05, which nowm
32 appears to have stablized (WHO! 1992a). TFhe waste ivolved is idetf aS Ibut'yl
33 phosphate in unknown quantties. The tank was stilized wit diatmaeouets eart
34 (Cramer 1987). Recent data identifies this tank as an assumed leaker (Hlanlen 1992).
35
36
37 4.1.2.2.2 Settling Tank. The T Plant Aggregate Area contains one settling tank.
38
39 241-T-361 Settlin Tank mei -t4d Tvp4

41 0 11-10 0 1 21 ,19-1____
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1 4.1.2.2.3 Receiver Tank. The T Plant Aggregate Area contains one receiver tank.
2
3 244-TX Receiver Tank. This active doublecontained receiver tank receives waste
4 from the44Tf T4 Farm, 4TX TankFarm, 0- TY Farm, and Z-0*:

5 R M 311nr FgPa In September 1991 this tank contained 98,480 L (26,019 gal) of
6 waste (Hanlon 1992). No information was found to indicate that this tank has released any
7 waste to the soil.
8
9 14.1. TM

10

12 ra"lt,
13
14 4.1.2.2.g3 Catch Tanks. The T Plant Aggregate Area contains seven catch tanks.
15
16 241-T-301 Catch Tank. Ne ination was found to indicate that ay releases hay
17 occurred from tbis nt
18 fkb4-3 CST .
19
20 241-T-302 Catch Tank. Dainage from the 241 T 152 D ien Box flowed to this
21 tank. No iformation was foandto inicate d a eleases have cured from this tank.0 22 N& EIuW' &ffswri
23
24 241-TX-302A Catch Tank. No ifrmation was found te incate that ay ;clcasca

25 ~ ~ ~ ~ ~ ~ ~ " Io spec5ifi, hmclo raiogiada er25 have octifued fr this inactive tan TN1k.
__26 OW 

050 WN 5 WeM,'0r*
27
28 241-TX-302B Catch Tank. This catch tank zcrveed the 241 TX 155 Divrion Box.
29 The unplanned reaze UN 200 A' 131 resulted from this catch tan]: leaking 3,800 L (1,00
30 ga)- ef metal waste supematant-N sa d g da wr deifegt
31 4 C h k lanned
32 -kffifls;B' y
33 aR t s _t

36 Gw l s
37
38
39 241-TX-302C Catch Tank. Ths active atch tank acrvcos the 241 TX 153 Diverien
40 Be and is associated with the UPR 200 W 21, and ULR 200 W 160 unplanned relacc.
41 T assoea
42
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1 detn.Wseissdatti IanamIssocied thUPRl200-W-6 O:ae istR2
3 s
4
5 241-TY-302A Catch Tank. No infeomation was found to indieatc that an rcleas
6 have occurrfed from this inactive tank. Recent tours of the arma indicate that the eatch tank isA Ia7 posted as-an-area of-surfaee eentaminato Nse fnicemcat rrd17 gadat er&
8
9
10 241-TY-302B Catch Tank. Drainage from the 241 T 151 Diversion Box flowed to
11 this catch tank. No informatin wa found t indicate that any releascs havo eccurred from
12 this-tank-- >Xt .0 A, AW
13 CIWO TaMOk.
14,
15 4.1.2.3 Cribs and Drains. The T Plant Aggregate Area contains 15 cribs and 1 french
16' drain. The types of information available for the cribs, drains, and drain fields include
17- inventory data, radiological survey results, and borehole geophysical data. Soil, vegetation,
18 and air monitoring data are generally unavailable for these sites. Inventory and radiological
19- information have largely been compiled from the WIDS sheets (WHC M 4992a) and the
29 HISS database entries.
21
22 4.1.2.3.1 216-T-6 Crib Pair. This pair of cribs (216 T 6 1 and 216 T 6 2) is lcat
23, just west of the 216 T- 3 Reverse-Well- aste y
24 T ds,

2&t uramnt{m and thaandbea ntmnan.
27
28" Wells W11-1 and 229-W11-54 through -W11-67 monitor the two cribs. Most of
29., the radioactive contaminants are concentrated beneath OR '641- CIGrib-in the upper
30 15.5 m (50.8 ft) of the sediment column (Fecht et al. 1977). Plutonium contamination was
31 detected as much as 6.1 m (20 ft) below the bottom of the cribs and had spread laterally
32 about 14 m (45 ft) as of 1947. Fission products had penetrated to a depth of 32.6 m (107 ft)
33 below the bottom of the crib and spread laterally 29 m (95 ft) (Maxfield 1979)
34
35 4.1.2.3.2 216-T-7TF Crib and Tile Field. This crib reeived seond ycle
36 supernatant waste from the 221 T Buding via the 241 T 112 Tank and ell dainage fro
37 Tank 5 6 in the 221 T Building. 1t nlso rcccivcd waste from the 224 T Building aftcr sludge
38 buildup in the 211 T 201 through 201 T Tanks azed the lsing of the Crib 216 T 32. Th
39 216 T 7TF Grib and Tile Feld was deaetivated by eapping the pipeine to the erib and re
40 routing the effluent to the 216 T 19 -rib (WHIC 992a). Th ws inventor tbhnti
41 HT 9

WHC(rPLANrys8-3 i-92/03221A

4-22



DOE/RL-91-61
Draft B

2
3
4 Wells 299-W10-3, ;10-59, W10-60, IW10-61, -W10-62, 1W10-63, SW10-66, W1O-
5 67, and -W10-68 monitor this crib. Wells 29W10-69, -V10-70, kW10-71, -W10-72,
6 W10-74, -10-77, -W10-78, gW10-79, jW10-80, and -W10-81 monitor the tile field.
7 Gamma sSintiation profiles from Well 9910-3 suggest radionuclides beneath the 216-
8 T-Tt Crib d have moved downward in the sediment column 1.8 m (6 ft)
9 between 1959 and 1976. The data from this well also indicate that breakthrough to

10 groundwater could have occurred at this waste management unit (Fecht et al. 1977).
11
12 4.1.2.3.3 216-T-8 Crib. The 216 T 8 Crib is an inactive waste management ui
13 leeated 15 -m (50 ft) seuth of the Building 222 T. y
14 s -ds a'd n C s
15 grs
16 contamination.
17
18 The monitoring well nearest to the 216-T-8 Crib is the W W11-3 Well which is
19 15 m (51 ft) west and 71.6 m (235 ft) south of the crib.
20
21 4.1.2.3.4 216-T-18 Crib.
22 nmrt ,pa ,s s e
23 fat, Cs grossa ,dn ta cnt tn
24
25 Well 299-Wll-11 monitors this crib and indicates that breakthrough to groundwater has
26 not occurred at this waste management unit (Fecht et al. 1977). The crib area was surface
27 stabilized in May 1990 (Schmidt et al. 199-a).
28
29 4.1.2.3.5 216-T-19TF Crib and Tile Field. Until July 1955, ths waste managem
30 unit received the pocess condensate from the waste evaponter in Building the 242
31 Evaporator. Fom December 1955 to August 1956, the waste management unit reeived ceT
32 drainage from Tak 5 6, second cycle supematwAt waste fromn Bulding 221 T, and waste
33 from Building 2214T. FRom January 1966 to April 1976, the crib was bypassed due to s
34 cave in and the file field received pocess condensate and steama condensate from the waste
35 evaporator in Building 212 T. The waste management unit received liquid cold cell range
36 from 1976 until: 1980 when the line was blanked and the waste management unit retired.
31
3289

339
4e

35 evri
36 Is

41
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1 Well a&s W15-4 monitors the 216-T-19Tf Crib Wells 2,W14j51,
2 (W14-52, W15-65, and jW15-66 monitor the 216-T-9frV b _ n Tile Field. In 1959
3 radioactive contamination was detected in Well 299iW15-4 from 3.2 m (10 ft) below the
4 ground surface to the water table, 56.7 m (186 h) beneath the ground surface (Fecht et al.
5 1977). The four tile field wells show only background levels of radioactivity.
6
7 4.1.2.3.6 216-T-26 Crib. T 216 T 26 Crb roccived Frcyclc acavenged tfibu
8 phosphate supzmatant T Plant wastes (Stennfr et al. 1988). ChemlAe9 additivcs wero usa!t
9 settle-4he-3C+t-Th wat hienr aafrt untaeprse in Tals 2 %4 2 23

12 a$pha.an b a
13
q" Well t-Wl1-70 is a shallow monitoring structure that monitors the 216-T-26 Crib.
15 Radioactive contaminants were detected from near the ground surface to a depth of 28.9 m
16- (94.8 ft). The waste inventory indicates most of the contamination detected in the
17 profiles is "Cs (WHC M@ 1992a).
18'
19- For over the past ten years, Russian thistles containing strontium and cesium were
2(- often found growing on the surface of this crib waste management unit. Some thistles which
21 were not removed have deteriorated, contaminating the ground surface. A radiation survey
22-- performed in May 1975 revealed localized surface contamination to a maximum of
23, 30,000 ct/min (WHC 9 4992a). A remedial action was performed in 1975, which
24 consisted of blading off the top 15 cm (6 in.) of soil and replacing the excavated material
25 with clean fill to the original grade (WHC 191 4992*). T n a ' o" s
26 2As This crib waste management unit was
27 urface stabilized on May 21, 1990 (WHC 9 4992*).
28'"
29N 4.1.2.3.7 216-T-27 Crib. Thi crib roccivd 300 Arca labormtry wastes from
30 30 Eai.da tank trk (Wh 1992a) and wastose frm the 221 T Buluding i"a th,
31 241 TlI! and 112 Taks (V alh 199HId HOt

33 A A ~tf~i
34
35 Well 299-W14-53 monitors the 216-T-27 42 TC rib. Radioactive
36 contaminants detected in the well prior to use of the crib are due to waste discharged to the
37 216-T-28 Crib immediately to the south. Discharges to the crib from 1965 to 1970 increased
38 the size of the contaminated zone and the intensity of radiation. In 1976 the radiation
39 intensity began to decrease due to radionuclide decay. On the basis of the scintillation probe
40 profiles since crib operations were terminated, no measurable movement of radionuclides
41 beneath the 216-T-27 Crib has been detected. The data indicate that breakthrough to the

WHC(rPLANr)/8-31-92/03221A
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1 groundwater has not occurred at this waste management unit (Fecht et al. 1977). The
2 evaluation of this data is provided in Appendix A.
3
4 Diversion of wastes to the 216-T-27 Crib was initiated following breakthrough of
5 strontium and cesium to the groundwater under iHe26-T48 Crib 216-T28 (Section
6 4.1.2.3..$N). A sudden increase (factor of four) in activity occurred beneath the inactive
7 216-T-28 Crib during the period in which the PNL waste was discharged to i 216-T-27
8 Crb. Subsequently, it was determined that this material does not react favorably with soil
9 (WHC 1991a). Each time waste was pumped to # 216-T-27 , groundwater samples

10 taken near the 216-T-28 Crib increased in radioactivity.
11
12 Strontium and cesium contamination was discovered in Russian thistles growing on the
13 waste management unit. Stabilization and surface remediation at this crib took place in
14 1975, along with the 216-T-26 d '212$ Cribs. As of October 1989, the waste
15 management unit had 2,000 to 50,000 dis/min general contamination, with a direct reading
16 on a riser of 25 mR/hr non-smearable (WHC 199&a -1992a). The crb was surfac stabilized
17 I~- 9

~" 17 in N 90along with Cribs 241 T-26 and2411T28.
18
19 4.1.2.3.8 216-T-28 Crib. This crib was acte from Februry 1960 unti 1966,
20 roccived liquid mixo waste (WVHO 1992a). Waste constituents included the following:
21

-@22 0 Steam condensate decontamination wast
23
24 0 Mizodilanetus effluents froma the 2-21 T- Building
25
26 0 Dezontaminationt waste fromt the 2706 T Buidn
27
28 a 300 Area labcmntory waste from the 340 Facility.
29
30
31 2s~ 9~.
32 4n~it~~f~~~:
33 '
34
35 Wells W11 62, W11 82,- ~14-2, W14-3, W14-4, and W14-53 monitor the crib
36 (Fecht et al. 1977). Srnimadcsium contamination was discovered in Russian thistles
37 growing on the waste management unit. Stabilization and surface remediation took place in
38 1975, along with the 216-T-26 and 2 b Ae
39 management unit had 2,000 to 50,0 di min general contamination, with a direct reading
40 on riser of 25 mR/hr non-smearable . T b
41 May 1990 along with the 2 -44-T-26 adJan4--T-27 Cribs.
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1 4.1.2.3.9 216-T-29 Crib. The 0db was deaciad when the sand filter bypass wate
2~ ~ ~ ~ ~~~~~- Tolwsrmvd loigto212 Building exhauist air te flow dircotly to the 291 T 1

3 Stack (WO19a. hz291 27sand filto it trenohos drain to a frnh drainpip
4 emtending into the ground at thcnorh cornoer of the sand filter. Any moeisturo condcnso-
5 from the canyon air on the filter bed will, escapo to the ground at this location. The amoeunt
6 and the radioactivity arc both thouight to be vory lo; (MAxffizld 1979). ilcoont site visits
7 indicate that the seams on top of the filtor have boon zoatod with plastic and sealed. Ti
8 waste is eonsiderod pootal cdcgvntopcsonee of nitic gold (Stonner et al. 1988,

10 .>
11
12 4.1.2.3.10 216-T-31 French Drain. This drain is a registered underground injeetion
13 well wPich was contmiated by stoamf condensato from a steam limo blowout during ciforts
14- to unplug a waste line in Octobcr 1954. Thc drain was roplaeed in 1959; contmntinatd

!. gravol and soil wore romovod and buriod in the 200 West Airca Dry Burial Gfeund. The
16waste management unit was released from madiaticn zone status in February 1962 (WIG

817 IS- Ro

198

20 4.1.2.3.11 216-T-32 Crib. The 216 T 32 Crib roccivod waste fromf the
4j 224 27 Building via toe 211 27 201 Tank in the 241 2- Tank Pfff.
22
23 The crib is monitored by Wells 299-WlO-56, -57, -58, -64, -65, -73, -75, and -76.
24, Low levels of radiation have been detected between 8 and 35 m (26 and 114 ft) below
25 ground surface (Fecht et al. 1977). R~ OEMwmuzu
26 nih z R, I

27,

28
29 4.1.2.3.12 216-T-33 Crib. Th wast managomi nt uit& was used the first two month
30 of 1963 before the prfathisns in the We Rae at the discharge point to the unit beame
31 plugged. The amouint of liquid that actually roahed the unit has beon questioned by plant
32 operation mfanagenmont, who biovod toe lin to the unit retainod all of tho waste. No
33 surfaco contamination has boon found at this crib wasto management unit @.loxicld 1979).
34 Sections of the tic Rane wore rcmoevcd and the building effluent was rerouted to the 216 T 28
35 Crib via toe 112 T- Tank in the 241 T- Tank Farma (WIICG 1991a). The waste managomcn
36 unit surfaco was stabilizod in Jul 1991. .3 * V DtiiiI '00

37

38 OS 
~_

3w

40 *
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1 Wells W 11 through 1429- - onto this unit. G i atata
2 indicate that breakthrough to groundwater has not occurred at this waste management unit
3 (Fecht et al. 1977).
4
5 4.1.2.3.13 216-T-34 Crib. TW*e HaY nvto d t  rtUis naz

9
10 Activity was detected in the groundwater beneath the 2L44-T-34 Crib in 1966 after
11 five months of operation (WHC 1991a). Wells Wi11-15 and 29jW11-16 monitor the
12 216-T-34 Crib. Near background levels of radiation are detected in these wells.
13 Breakthrough to the groundwater at this waste management unit is not indicated by
14 scintillation probe data and waste volume (Fecht et al. 1977). TIN 'gamm station d4
15 s but the
16
17
18 The tanker unloading station and associated underground piping still remains at the
19 northwest corner of this unit. During the construction and tie-in of the companion 216-T-35
20 Crib in February 1976, low-level beta/gamma soil contamination to 30,000 ct/min was found
2 1 around the 216-T-34 C Uunloading SGation piping (Maxfield 1979).

W 22 (4N Ferty eubie -yads-of contaminated soil were removed and buried in the 200 West
23 Axea Dy Burial Ground. Residue contamination still remains near the ground surface at
24 the unloading station (Maxfield 1979). The waste management unit surface was stabilized in
25 July 1990 (Huckfeldt 1990).
26
27 4.1.2.3.14 216-T-35 Crib. Tno&wase inventyry data s barzed on
28 PTa s 2 6o nit t C
29 WON a bewa cotaination. potty cIMaa p
30 , s was t 9 y Low-level subsurface
31 contamination was reported for a small area near the unloading station. (See 216-T-34
32 .. ibn Hlowever, mdfioacti; zufac zontsunination at the 216 T 35 Crib has not boen
33 dual. 77).
34
35 Wells 2 W-14-and-WfX17 through -21 monitor this unit. Data indicate that
36 breakthrough to groundwater has not occurred at this waste management unit (Fecht et al.
37 1977). HOWvea evedgmarsnsw ntdro5t 3m (1 o9 t

W38 See nWllW11 t. h north Eli f th Ir.b T, cac.ai of T Jl 4-1 findft d38 _

39 apotntia fo migatin togrondwaer.Thesurface of this waste management unit was
40 stabilized in July 1990 (Huckfeldt 1990).
41
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1 4.1.2.3.15 216-T-36 Crib. Thws ventyda f 4Th z o%
2 Taqs22ad23 at ipsda hsui inue n _rt Cs u,"r
3 ptn _m grs rn m n alh and beta contmintio Sp___ cotmain p

4 5.0 i/i asntdn 8 and 199drn *h nu suve Ge Ka otmnto
5 frn2,0 to400dgmgn n~ore inte18 nulsre This crib-received
6
7 eWHG-1992a).
8
9 Wells 0 W10-§2 and w10-.04 monitor the 216-T-36 Crib. Rffifii Scintillation
10 probe profiles indicate that breakthrough to the groundwater has not occurred at this waste
11 management unit.
12
13 4.1.2.3.16 216-W-LWC Crib. N ... d lep
140 r dadtiv A hs L Ib re ve ess wastewater
15, th.--.-4-.au ylaundr 221 V and previously frm the resp try building, 2723 W
16 EWHC-1992a)-
17
18 Wells gffW14-08, .W14-10, and 'W15-08 monitor the 216-W-LWC Crib.
19
26- 4.1.2.4 Reverse Wells. The T Plant Aggregate Area contains two reverse wells.
21
22 4.1.2.4.1 216-T-2 Reverse Well. T wasds
23 N t~
24. sulfuric acd-The-216 -2-Reverse-Well-is-a-registered-underground-injection-well-that24

26-
27 ,
28 4.1.2.4.2 216-T-3 Reverse Well. The 216 T 3 Reverse Well is a 62.8 m (206 ft) deep,
29> registered unaderground injection well. This well reccived of cell drainage from Building
30 Building 221 T (Tank 5 6), as well as oveflow from the 24I1 T 361 Settling Tank consisii
31 of 221 T Building t

32 3.stedisposd4t h unt nc4us ammowwum nirat4 0riF, i $ateph s

34 M
3533
37436 In August 1975, the abeveground pipin was remoeved, all sikholes were filed, and
37 the ground surface was deontaminated and leveled (MaYxcd 197-9). The well is enclosed-in
38 the same ompound as the 241 TT 361 Sewt Tnk. o monitoring wells are located in
39 the compound near the well. The jW1l-, 7 Well monitors the 216-T-3 Reverse Well.
40 The October 1988 and 1989 surveys identified general surface contamination at 3,000
41 dis/min and non-smearable contamination on the riser at 55,000 dis/min. The June 1990
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1 survey detected no contamination around the waste management unit perimeter. Only the
2 waste management unit perimeter was surveyed apparently due to a cave-in potential.
3
4 4.1.2.5 Ponds, Ditches, and Trenches. There are 3 ponds, 3 ditches, and 16 trenches in
5 the T Plant Aggregate Area.
6
7 4.1.2.5.1 gj 4 Pond 2r6-T-4A. Thi inative pond received coolng water an
8 steamn condennate &from 221 T, 221 T, and 212 T Buildings, and decontaminatin waste from
9 the 2706 T- Building. r f

10 T T

12 itA assumed tat -
13
14
15 4.1.2.5.2 U Pond 26-T-4B. Ths ace pond was plaed in operation in May

'~16 1972 replacing the 216 T 4A Pond. This pond has beon considered dryF since 1977 duet
817 the lew oylume of wastewater dishacged to the 216 T-4 2 th which feed this pod T

19 ,- andp an baoniaminaui
20
21 4.1.2.5.3 21,T% Ditch 2r6T-1. Tis ative dith has received miscellaneous wa

122 fromn the 221 T1 head end, cooling water, and steamn condensate. The surface of the bottom
23 ef the 216 T 1 Diteh is eentaminated with very low level radioactivity. % heica o
24 dp tfi r is it.
25an a2/ ctivity at the head of the ditch reads 1,500
26 ct/mi (Maxfield 1979). A chemicals discharged to this ditch is contained in Table 444-.
27
28 4.1.2.5.4 4 -1D Ditch 216-4-D. N r
29 ere This tchfwafttr to the 216 T 4 Pond. The berm f
30 thn 2 T 2 tw to cover this ditch in 1972.
31
32 4.1.2.5.5 2tt-T4A Ditch 24-4-2. T sE
33 put int operatsd r
34 in 216 T D D ch. A list a chemicals discharged to this ditch is
35 contained in Table 446-.
36
37
38 4.1.2.5.6 200-W Powerhouse Pond. NO F§c A M di
39 id e for>is i .The powerhouse pond, based on coordinates fom WH
40 1992a, is located in the T Plant Aggregate Area. Field surveys of the powerhouse pond
41 show it to be located south of the WMS eeerdinates-i" the U Plant Aggregate Area in an
42 excavated portion of the previous 216-U-14 Ditch. Water quality samples are taken weekly,
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1 composited, and analyzed monthly for total beta, total alpha, 37Cs, "Sr, pH, and nitrate.
2 The results of these samples are presented in Table 4-10 of the U Plant AAMSg (DOE/RL-
3 91-52). This waste management unit will be recommended'for inclusion in the U Plant
4 Aggregate Area.
5
6 4.1.2.5.7 216- Trench 216-T-. y d r iz
7

9 mim n lh and beta tmiflio This-trench-reeived-second-eycle-sukefnatant
10 wat fo te21 udigm e21T 112 S-ingle Shell 112 T Tank in the 241 T Tn
11 Farm.
12
13 WhAen deactivated,4the aboveground piping was removed and the trench was bacled.13.
14. Well 9i10-I is used to monitor the trench. A scintillation probe survey performed in
15 1959 indicated the presence of radioactivity from the surface to a depth of 38.1 m (125 ft).
16 Since 1959, the activity has decreased and in 1976 the radiation levels were near background
17, (Fecht et al. 1977).

19 4.1.2.5.8 t, : I--, d21-T Trenches 216 T 9, 216-T-10 and 216T
2V- 14. All of these
21 trenches received heavy equipment and vehicle decontamination waste. -1-954, the trenehes
22 were baciile and decontamination p w ransfrd to the 216 T 13 Trench.
23 The waste managemfent units were ehumed in May 1972, and released from radiation zone
24 status-No radioactivity or evidence of chemical buildup was found in the waste management
25 units (Stenner et al. 1988).
26
27 4.1.2.5.9 2#6 - Trench 21 12. T N

29 Elid *o l
30
31 .e~g .t. .l ..4 M'-
32
33 12 Trrn h e 4nniac ldefo he27TRtninBsni 9 (Stenner et
34 al.. 1988). Activity of the sludge ead a mifmum of 15 mD..hr at the time of bufria. The
35 madioizotopca thught to be present ae: IL17SrAR-n-S Mxied17) h at
36 management unit was deatited when the removal of sludge from the reteniont basin was
37 completed, by bakflling with lean soil (axfield 1979).
38
39 Well W11 26 mnitors the 216 T 26 Trench. No contmination has been detected
40 this-well.
41
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1 4.1.2.5.10 (6-143 Trench 216-T13. Specta6 h da6 j were
2 6d3r41ii er3ten F4se te
3 decontamination between June 1954 and June 1961. The waste management unit was
4 excavaed in April 1972, and 3 m! (4-y&) d f nil were buried in the 200 West Ara Dry
5 Waste Burial Grounds. The trench is covered with 3 m (10 ft) of backfill. Enissiens-up-te
6 1,500 ct/min were mnnesurud in the cxcavatcd sil (W eIC 199.a 199 @W
8
9 4.1.2.5.11 4 - , an - Trenches 216 T- 14 216 T

10 15, 216 T 16 and 216 T 17.* Trenches The 216 T 14, 15, 16 and 17 trenches received th
11 first cycle supenmat w-ate froem the 221 T Butilding yin the 211 T 104, 105, and 106
12 Sigle Shell Tanks in the 211 T Tank Pfm I -vfy'- fi . -13

14 _ t ro $m AfM~ -d$W umhq
15

16
17 C a d % tt a w tt
18
19
20 g

A022
23 ___

24
25 In May 1970, radioactive a ssian thistles were found growing on the 216-T-14, 216-
4 26 15, and 216-T-16 Trenches and had a maximum reading of 15 mR/hr. To clean these waste

27 management units, the weeds were removed and the entire surface of the radiation zone was
tI 28 treated with trisden-dimethylamine salts of trichlorobenzonic. The herbicide treatment was

29 completely effective until the summer of 1976, when a few nonradioactive weeds appeared
30 (Maxfield 1979).
31
32 Wells 2Was 11 iNv-68, da.11-69, hW11-80, and TW11-81 monitor the-216 a1 r
33 rScintiation profiles for Well 7gdW1x1-68 indicate that
34 breakthrough to the groundwater has not occurred at this wte management unitnat5
35 tVijO4 (Fecht et al. 1977).
36
37 4.1.2.5.12 Trench 16a ad/ T

39 tr>ecihtidndmtyhieslso rclrbn oniamTheoherbiietretentwa
40 ropel fecivem d munti d fmr o th 76 cathn a fewintedioactthe 11d T ppe155
38 (Max'el p979)

34

34 Diekthroug h t ank.he godwars not occured th m fflent byb6-T-ngan
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1 the aboyc ground piping (WHO (1991a) 1992a). This trcnch was zxcnvatcd i
2 Ncvember- 1952.
3
4 4.1.2.5.13 2T2 T-4Trencheszi6T-226T-
5 22, 216 T-23 and2

7 trnhsicue loie irtntie hshtsdun oimauiae sndji
8 y,," , ...s.
9 n-a co---itn -Thes -umts are-specific-retentioircnchcs-and-reeeied-first-eycic
10 - inl
11 SbeH-Tants-
12
13 In September 1969, radioactive thistles were found growing above M 216-T-21 and
14 216-T-24 t|Wig. In May 1970, all of the trenches were treated with herbicide. The area
S' recovered the vegetative cover by 1977, but no radioactive weeds were discovered (WHC

16 4994 1992a).
17

Shallow Well W15-80 also monitors the 216-T-21 Trench. The ||W15-80 Well
19. shows bands of contamination at 11 and 17 m (35 and 55 ft) as well as contamination dt the
20 bottom of the well (30 m [100 ft]). This well was in place prior to the trench use therefore
27 the contamination at the well bottom could represent waste which flowed down the outside of
22- the well casing. No gamma contamination was detected in Well - W15-81, located just
23, west of the 216-T-22Txnc4 (Fecht et al. 1977). Groundwater samples taken in 1983 from24 wWell 9-W14-2, which monitors the 216-T-24 Trench, showed elevated nitrate
25! concentrations of 155 mg/L. Additionally MYells 2 W15-209, W15-210, an4W15-211i
26_ andCOMM monitor the 216-T-2-1-Reehths ir& ces
27"
28, 4.1.2.5.14 D Trench 216T-25

3114
32 contnatonTfi s rench-recived-first-cycle-evapomtcr-botms, wich-ensists-ef-sludge
33 from cendensed fi
34 and 102 TY Singl
35
36 4.1.2.6 Septic Tanks and Associated Drain Fields. A total of six septic tanks, all active,
37 are located in the T Plant Aggregate Area. 1dd
38 IVAeicak adafd.
39
40 4.1.2.6.1 2607-Wi Septic Tank and Drain Field. This ative drain field reeives 
41 estimnated 18,300 'day (,831 ga/day) of saitary watewator and sewage (Camer 1987).
42
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1 4.1.2.6.2 2607 W-2 Septic TankE and Drain Field. This active draint field reccivec a
2 estimated 10,200 L'dny (2,693 gal/day) of sanitary wastewater and sewage (Cmmer- 1987).
3
4 4.1.2.6.3 2607 W-3 Septic Tank and Drain Field. This actie drain field receives a
5 estimated 14,200 L.'day (3,749 gal/'day) of sanitary wastewater and sevwage (Cramer 198!7).-
6 An access pa to the tank has a radioactie material wnn in
7
8 4.1.2.6.4 2607 W4 Septic Tank and Drain Field. This active drain field receives a
9 estimated 10,600 L'day (2,799 gal/day) of sanitr wastewater and sewage (Cramner 1987).

10
11 4.1.2.6.5 2607 W-T Septic Tank and Drain Field. This actie drain field receives an
12 estimated 20 L/day (-5 gal/day) of sanita wastewater and sewage.
13

- 14 4.1.2.6.6 2607 Wfl Septic Tank- and Drain Field. This active drain field receives

16
y 17 4.1.2.7 Transfer Facilities, Diversion Boxes, and Pipelines ThM 4

18 ONI5-51af*tW~f 'tt
20 ~~~~f

21 .
*22 ___

-'23 diversion boxes and pipelines.
24
25 4..2.7.1 241 T 151 Diversion Box. This divmerin box has been isolated and
26 weather covered. An unplanned release, UN 200 W7 (alias UPR 200 W 7) occurred during
27 work on the 211 T 151 and 211 T 152 Diversion Boxes (ref. 11W 60807, WC192
28 1991a). The 241 TY 302B Ceat Teak 241 TY 302 B is associated with this diversion box.

~'29
30 4.1.2.7.2 211 T 152 Diversion Box. This unit has boen isolate and weather coverd
31 An unplanned release occurred during work on the 241 T 151 and 152 Diversion Boxes.
32 See Section 4. 1.5.1 for description of incident. The 211 T 302 Catch Tan is associate
33 with this diein box.
34
35 4.1.2.7.3 241 T 153 Diversion B"x. No infomation was found to indicate that any
36 releases have occurrd f this unit.
37
38 4.1.2.7.4 211 T 252 Diversion Box. This unit has been isolated and weather- ,e,..r.
39 No iformation was found to indiae that any relcases have occurred from this diversio
40
41
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1 ~4.1.2.7.5 212 T 151 Diversion Box, No hionnfation was found to inicae ht2 releases have occurrfed fm this inactive unit.
3
4 4.1.2.-7.6 241 IX 153 Diversion Box. Ths u&i has beent Lelated and wcathei
5 covered. No hnfomation was founfd to indicate that any reeases havie occurred from this6 diver-sion box. The divef-sion box is however-posted as an area of surface contaminationt.
7
8 412.7.7 241 TX 152 Divcrsion Box. No infofmationt was found to indte ht n9 releases ha;'e occurred from tis active diversien box.
10
11 4.1.2.7.8 241 TX 153 Dies o.This unit hfs ken isolated and weatk
12 covered. Infcmation was fouind relat to six unplanned releases related to this diveso
13 box. These unplanned reeases arei-dentified As UN -200 w 29, UNP 200 , 214. Ub 0 W6,U 0 4 N 0 7adUR20A 2 The 2411f3
15 and B3 211W 320Bl Catch Tanks are assoctiatedF wit ti iver-Psion boxK.

17- 1.1.2.7.9 241 TX 151 Diversion Box. Infemadoen was fouind regarding the
1 8 unplanned releases Mated to this actie dversion box. These unplanned releases are

19" -idetiie as Z N20 W. 38, UPR 200 W 21, UPR 200 V.' 160. The 21T30CCac
20 ankis ssoiatd wth this diverso .

21
22 414..7.10 241 TX 155 Diversion lax. This iactie diversion box has beenl isoed
23:', and weather cover-ed. Sim unpanned eleasos associated with this unit were found. These
24, releases are idenified as UN 200 W76, UNI 200 W 113, UNT 200 V.' 135, UPR 200 W 5,
25 UPR 200 W28, and UPR 200 W 131.
26-
27, 41-2-7.11 241 TXR 151 Diversion Box. No iformation has been found egadn
28 condition, status, or- releases from this divesion box.
29,
30 1....2241 TXR 152 Diversion Box. This unit has been islated and weather
31 covered. No informnation was found to inicate that any leases ha e ccured from this
32 diversion-bem.
33
34 4-1-2-7.13 241 Tflt 153 Diversion Bom. Tff unt has kenf islated and weathei
35 covered. No infonnation was fouind to idicate that any reeases ha;e eeurred from this
36 diversion box. A eent waste maagemen t it visit founfd that the box was psted with
37 surface ontmination waning signs.
38
39 4.1-2.7.14 241 TV 153 Diversion Box- This unit has been islated and wathci
40 covered. No inormaion was found to indiate that any eases have ccurr-ed om this
41 diversion box. The 241 rY 302 A atch Tank is assciated with tis nit.
42
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1 4.1.2.7.15341 TR 152 Diversion Bo*. This unit has been isolated and wcatht
2 coverod. No Wnfonatien was found to idicate that any rolca-ses ayoe oeufred fromt this-
3 diversien-bexr
4
5 4.1.2.8 Basins. One basin is associated with the T Plant Aggregate Area.
6
7 4.1.2.8.1 207-T Retention Basin. s adog n

8 ~k~i4 ThiS aetivh ai urntlyF rcccivo, pntnly low lovol
9 ,dp oon wt n stwrn cndensat from toe 221 TA and 224 T Building

10 ff i hp ~ n ---10 fcilties -hich- is dishafged to the 216 T 4 -2 Ditch. -..h astti wasto management unv4

11 has rocoived low lvol rndxoactrvz waste.
12
13 4.1.2.9 Burial Sites. The T Plant Aggregate Area contains two types of burial grounds, the
14 200-W Powerhouse ash related waste management units and the 218-W-8 Burial Ground.

15 vault+* The 200-W Powerhouse has two ash related waste management units called the 200-

16 W Ash Disposal Basin and the 200-W Powerhouse Ash Pit. Each of these waste
17 management units serves a separate function. In addition, the 200-W Ash Disposal Basin is

18 associated with two other waste management units, the 200-W Ash Pit Demolition Site and

19 the 200-W Burning Pit. The 200-W Ash Pit Demolition Site is included in the Tri-Party

20 Agreement as an active TSD. The 218-W-8 Burial Ground was used for the disposal of

21 radioactive laboratory process wastes. The locations of these sites are shown in Figures-2-2

22 and 2-13. Th-se buril sitos-arc groupId as follows:
23 at dt drt s il
24
25 200 W Ash Disposal Basin
26 200 W Ash Pit Demolin Site
27 200 W Bu rnng Pit
28
29 200 W Powerhouse Ash Pit
30
31 2l8flurial reu
32
33 4.1.2.9.1 200-W Ash Disposal Basin. The 200-W Burning Pit, and 200-W Ash Pit

34 Demolition Site are located within the boundaries of this active basin.
35
36 4.1.2.9.2 200-W Ash Pit Demolition Site. This active treatment, storage, or disposal
37 (TSD) demelition waste management unit is used for treatment of shock-sensitive or

38 potentially explosive chemical wastes. This waste management unit (not included in the Tri-

39 Party Agreement) is located in the northern portion of the 200-W Ash Disposal Pit. Table

40 4--7-| 1ists the materials burned in this pit during 1984, 1985, and 1986. In that this waste

41 management unit is an active permitted waste management unit, the chemicals detonated in

42 this pit are not considered contaminants of concern for the T Plant Aggregate Area.
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1 4.1.2.9.3 200-W Burning Pit. This pit was used from 1950 to 1970 to bum
2 construction and office waste (15,000 m3 [19,600 yd']), paint waste, and chemical solvents
3 (1,000 L [264 gal])). This pit is located on the south end of the 200-W Ash Disposal Basin.
4 With the exception of the three unplanned releases (UPR-200-W-37, UPR-200-W-70, and
5 UN-200-W-8) no radioactive material was discarded to this waste management unit.
6
7 4.1.2.9.4 200-W Powerhouse Ash Pit. This pit currently contains 43,800 m3

8 (57,290 yd) of ash from the 284-W Power Plant. This pit is not physically associated with
9 the 200-W Ash Disposal Basin. No radioactive materials have been discharged to this pit.
10
11 4.1.2.9.5 218-W-8 Burial Ground. This inactive burial waste management unit was
12 used for disposal of process sample waste from the 222-T Laboratory. No chemical
13 inventory data was found.
14-
15 4.1.2.10 Unplanned Releases. There is very little chemical or radiological data available
1i for any of the unplanned releases. Any information which was found is summarized in
17- Section 2.3.10 and Table 2-6. No information regarding contaminat ien materials or
18 quantities were found for the UN-200-W-3, UN-200-W-27, and UN-200-W-77 unplanned
1W releases. It should be noted that some of the wastes contained significantly higher
20 radionuclide levels at the time of discharge because of short lived fission products. For
21 example, wastes discharged to the ground from the uranium recovery process contained very
22 high levels of '0Ru. Ruthenium-106 has a half-life of 373 days and has decayed to
231 insignificant levels (Waite 1991).
24
25
261 4.2 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVIRONMENT
27.
28- This preliminary assessment is intended to provide a qualitative evaluation of potential
29 human health and environmental hazards associated with the known and suspected
30 contaminants at the T Plant Aggregate Area. The assessment includes a discussion of release
31 mechanisms, potential transport pathways, develops a conceptual model of human and
32 environmental exposure based on these pathways, and presents the physical, radiological, and
33 toxicological characteristics of the known or suspected contaminants.
34
35 In developing the conceptual model, potential exposures to groundwater have not been
36 addressed in detail. Since migration to groundwater is the primary route for potential future
37 exposures to many of the chemicals disposed of at the site, this pathway (i.e., travel time,
38 receptors) will be addressed in the 200 West Groundwater AAMS t.
39
40 It is important to note that these evaluations do not attempt to quantify potential human
41 health or environmental risks associated with exposure to T Plant Aggregate Area waste
42 management unit contaminants. Such a risk assessment cannot be performed until additional
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1 waste maNagemen1 unit characterization data are acquired. Risk assessment activities will be
2 performed in accordance with the Hanford Baseline Risk Assessment Methodology document
3 (DOFRL 4991$1992b being prepared in response to the T a Aemet M-29
4 milestonei t incorporates the requirements established in the Risk
5 Assessment Guidance for Superfund (EPA 1989i) and the EPA Region 10 Supplemental Risk
6 Assessment Guidance for Superfund (EPA 1991a).
7
8 The ability of this qualitative assessment to address potential environmental and
9 ecological risks is severely constrained by the relative lack of data regarding potentially

10 exposed biotic populations and exposure pathways. As discussed in Section 3.6, past studies
11 of biota have been mostly conducted on a site-wide basis and do not provide useful data to
12 evaluate the potential impacts of the T Plant Aggregate Area. The extent of T Plant
13 Aggregate Area biota sampling has been limited to vegetation sampling (Section 4.1.1.4).
14 The role of biota in transporting contaminants in

16 h
S17 Ag d gg pa is currently constrained by the lack of data. This data gap is

18 addressed in Section 5.0, and is discussed further in Section 8.2.3.
19
20

* 21 4.2.1 Release Mechanisms
22
23 T Plant Aggregate Area waste management units can be divided into two general
24 categories based on the nature of the waste released: (1) units where waste was discharged
25 directly to the environment and (2) units where waste was disposed of inside a containment
26 structure and bypassed an engineered barrier to reach the environment.
27
28 In the first group are those waste management units where release of wastes to the soil
29 column was an integral part of the waste disposal strategy. Included in this group are tile
30 fields, septic system drain fields, ditches, french drains, seepage basins, cribs without liners,
31 reverse wells, and some disposal trenches. Also in this group are unplanned releases that
32 involved waste material released to the soil. For this group of waste management units, if
33 discharges to the unit contained contaminants of concern, it can be assumed that soils
34 underlying the waste management unit are contaminated. The first task in developing a
35 conceptual model for these units is to determine whether contaminants of concern are
36 retained in soil near the waste management unit, or are likely to migrate to the underlying
37 aquifer and then to receptor points such as drinking water wells or surface water bodies.
38 Factors affecting migration of chemicals away from the point of release will be discussed in
39 the following section.
40
41 In the second group are waste management units that were intended to act as a barrier
42 to environmental releases. Included in this group are burial grounds containing drums or
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1 other containers, cribs with membrane liners, vaults, tanks, waste transfer facilities, and
2 unplanned releases that occurred within containment structures. Waste management units that
3 received only dry waste could also be included in this category, since the potential for wastes
4 to migrate to soils outside of the unit is low due to the negligible natural recharge rate Inh
5 20 AreIsat the Hanford Site. For these waste management units, the first consideration to
6 be addressed in developing a conceptual model is the integrity of the containment structure.
7
8 The ability of this report to evaluate the efficacy of engineered barriers is limited by
9 the lack of vadose zone soil sampling data and air sampling data for many waste management
10 units. Available sampling information for the waste management units and unplanned
11 releases has been summarized in Section 4.1. The data indicate that membrane liner systems
12 used in waste management units with significant liquid inputs were ineffective in preventing
13 releases to the subsurface.
14r
15 The efficacy and integrity of concrete liners (207-T Retention Basin) and concrete and
16- steel tanks (vaults) have not been determined. For those units that received only dry wastes,
1.7 such as gloves, pumps, contaminated dirt, and process equipment, the potential for release is
18 expected to be low. However, small amounts of liquid wastes (e.g., tritium lab wastes) are
19- known to have been disposed of in these waste management units, and early disposal records
29- (prior to about 1968) are incomplete. Thus, releases from these structures to the surrounding
21 soil are possible.
22
23- In addition to evaluating releases to the subsurface, the conceptual model must address
24 the potential for releases to air and, for radionuclides, the potential for direct irradiation. All
25' units have some type of barrier to releases to the surface; however, barriers can fail over
26 time or may not be designed to prevent migration by certain transport pathways (e.g.,
27 volatilization).
28
29w. At least %fur iof the cribs in the T Plant Aggregate Area, 216-T-6, ' 8 -19,
30 and -32, have been identified as having a high probability of cave-in potential (WHC I991
31 4992a) due to decomposition of the wooden framework of the cribs. A cave-in has
32 previously occurred at Crib 216-T-19 which resulted in its abandonment in 1956. Such
33 collapse can lead to high levels of direct radiation at the surface and the potential for spread
34 of contaminated materials by wind erosion. Westinghouse Hanford has an ongoing program
35 (RARAPrram) to detect and remediate cave-ins by covering the cribs with additional soil,
36 and any exposures from these incidents are generally short-term.
37
38
39 4.2.2 Transport Pathways
40
41 Transport pathways expected within the T Plant Aggregate Area are summarized in this
42 section, including:
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2 a Drainage and leaching from soil to groundwater
3
4 * Volatilization from wastes IA". and shallow soils
5
6 0 Wind erosion of contaminated surface soils
7
8 * Deposition of fugitive dust on soils, plants, and surface water
9

10 * Uptake from soils by vegetation
11
12 * Uptake frem-seils-by animals via direct contact with soils w or
13 ingestion of soils,fa, vegetation, and other animals
14
15 * Direct radiation.
16
17 In addition, transport within the saturated zone and subsequent release to groundwater
18 wells or to offsite surface water (i.e., the Columbia River) is of potential concern, but will
19 not be addressed in this document, since this topic will be the focus of the 200 West

rn 20 Groundwater AAMS.

2 Following transport, exposure may occur through the following pathways:
23
24 0 Inhalation of volatilized contaminants or suspended particulates
25
26 * Ingestion of contaminants in soils, vegetation, or animals
27
28 * Direct dermal contact with contaminants in soils
29
30 * Direct exposure to radiationi
31
32 4.2.2.1 Transport from Soils to Groundwater. Soil is the initial receiving medium for
33 waste discharges in the T Plant Aggregate Area, whether the release is directly to soil or
34 through failure of a containment system. Several factors determine whether chemicals that
35 are introduced into the vadose zone will reach the unconfined aquifer, which lies at a depth
36 of approximately 60 J# m (-24 I ft) below ground surface. These factors are discussed in
37 the following sections.
38
39 4.2.2.1.1 Depth of Release. AN r e; g M
40 management units that released wastes at a greater depth below the surface am-me
41 n to contaminate groundwater than waste management units where the
42 rlease was s f to r w
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1 ap The 216-T-3 Reverse
2 Well is the primary examples of a deep release at the T Planit Aggregate Area. This unit
3 discharged wastes to the vadose zone approximately 62 m (204 ft) below the surface, or
4 approximately 14 m (45 ft) above the water table in the unconfined aquifer.
5
6 4.2.2.1.2 Liquid Volume or Recharge Rate. For waste constituents to migrate to the
7 underlying water table, some source of recharge must be present. In the T Plant Aggregate
8 Area, the primary source of moisture for mobilizing contaminants are waste management
9 units that discharge liquid waste to the soil column and precipitation recharge. As discussed
10 in Section 3.5.2, estimates -f precipitation
11 recharge 4yj range from 0 to 10 cm/yr (0 to -9-4in./yr), primarily depending on surface
12 soil type, vegetation, and topography ThBMppW nc
13 geer*e etimation ~ rahe thna cialmapeet Th aculnaua pxiit
14 s t 2aT 2 d i g Gravelly surface soils
15 with no or minor shallow rooted vegetation appear to facilitate precipitation recharge. One
16: modelling study (Smoot et al. 1989) indicated that some radionuclide (e.g., '(Ru) transport
17 could occur with as little as 5 cm/yr (2 in./yr) of natural recharge. However, other
18- researchers (Routson and Johnson 1990) have concluded that no net precipitation recharge
19- occurs in the 200 Areas, particularly at waste management units that are capped with fine-
20 grained soils or impermeable covers.
21
22- With respect to artificial recharge, some waste management units (e.g., the 216-T-12
23, Trench and 216-T-33 Crib) were identified in which the known volume of liquid waste
24 discharged substantially exceeded the total estimated soil pore volume present below the
25, footprint of the facility. In this case, the moisture content of soil below the waste
26 management units likely approached saturation during the periods of use of these facilities.
27 Because vadose zone hydraulic conductivities are maximized at water contents near
28' saturation, the volume of liquid wastewater historically discharged to the waste management
20 units probably enhanced fluid migration in the vadose zone beneath these units.
30
31 Contaminants that are not initially transported to the water table by drainage may be
32 mobilized at a later date if a large volume of liquid is added to the waste management unit.
33 In addition, liquids discharged to one unit could mobilize wastes discharged to an adjacent
34 unit if lateral migration takes place within the vadose zone. An example of this process
35 occurred at the 216-T-27 Crib, which received trucked waste from the 300 Area. Each time
36 this waste was pumped to the 216-T-27 Crib, groundwater samples o t taken near the
37 216-T-28 Crib increased in radioactivity.
38
39 It is also thought that the septic fields may have the potential to may-mobilize
40 contaminants. In the T Plant Aggregate Area, there are no known areas of vadose zone
41 contamination within 50 m (160 ft) of any of the septic tanks or the 241-T-4-2 Ditch.
42
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1 4.2.2.1.3 Soil Moisture Transport Properties. The moisture flux in the vadose zone
2 is dependent on hydraulic conductivity as well as gradients of moisture content or matrix
3 suction. Higher unsaturated hydraulic conductivities are associated with higher moisture
4 contents. However, higher unsaturated hydraulic conductivities may be associated with fine-
5 grained soils compared to coarse-grained soils at low moisture contents. Due to the stratified
6 nature of the Hanford Site vadose zone soils and the moisture content dependence of
7 unsaturated hydraulic conductivity, . vadose zone soils
8 are likely to be more permeable in the horizontal direction than in the vertical. This V
9 @ may reduce the potential for contaminant migration to the unconfined aquifer.

10
11 4.2.2.1.4 Retardation. The rate at which contaminants will migrate out of a complex
12 waste mixture and be transported through unsaturated soils depends on a number of
13 characteristics of the chemical, the waste, and the soil matrix. In general, chemicals that
14 have low solubilities in the leaching fluid or are strongly adsorbed to soils will be retarded in
15 their migration velocity compared to the movement of soil pore water. Studies have been
16 conducted of soil parameters affecting waste migration at the Hanford Site to attempt to
17 identify the factors that control migration of radionuclides and other chemicals. Recent
18 studies of soil sorption are summarized in Serne and Wood (1990). Some of the processes
19 that have been shown to control the rate of transport are:
20
21 Adsorption to Soils. Most contaminants are chemically attracted to some degree
22 to the solid components of the soil matrix. For organic compounds, the
23 adsorption is generally to the organic fraction of the soil, although in extremely
24 low-organic soils, adsorption to inorganic components may be of greater
25 importance. Soil components contributing to adsorption of inorganic compounds
26 include clays, organic matter, and iron and aluminum oxyhydroxides. In general,
27 Hanford surface soils are characterized as sandy or gravelly with very low
28 organic content (<0.1%) and low clay content (<12%) (Tallman et al. 1981).
29 Thus, site-specific adsorption factors are likely to be lower, and rate of transport
30 higher, than the average for soils nationwide.
31
32 * Filtration. Filtration of suspended particulates by fine-grained sediments has
33 been suggested as a mechanism for concentration of radionuclides in certain
34 sedimentary layers. This finding suggests that migration of suspended
35 particulates may be an important mechanism of transport for poorly soluble
36 contaminants.
37
38 * Solubility. The rate of release of some chemicals is controlled by the rate of
39 dissolution of the chemical from a solid form. The concentration of these
40 chemicals in the pore water will be extremely low, even if they are poorly
41 sorbed. An example cited by Serne and Wood (1990) is the solubility of
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1 plutonium oxide, which appears to be the limiting factor controlling the release of
2 plutonium from waste materials at neutral and basic pH.
3
4 * Ionic Strength of Waste. For some inorganics, the dominant mechanism leading
5 to desorption from the soil matrix is ion exchange. Leachate having high ionic
6 strength (high salt content) can bias the sorption equilibrium toward desorption,
7 leading to higher concentrations of the contaminant in the soil pore water.
8 Wastes within the T Plant Aggregate Area that can be considered to-have-high
9 ionic strength include the waste management units that received first-cycle
10 supernatant waste from the 221-T Building. These waste management units
11 include the 216-T-14, -15, -16, and -17 Trenches.
12
13 * Waste pH. The pH of a leachant has a strong effect on inorganic contaminant
14 transport. Acidic leachates tend to increase migration both by increasing the
15 solubility of precipitates and by changing the distribution of charged species in
16, solution. The exact impact of acidic or basic wastes win depend on whether the
17 chemical is normally in cationic, anionic, or neutral form, and the form that it
18 takes at the new pH. Cationic species tend to be more strongly adsorbed to soils
19 - than neutral or anionic species. The extent to which addition of acidic leachate
20 will cause a contaminant to migrate will also depend on the buffering or
2F neutralizing capacity of the soil, which is correlated with the calcium carbonate
22- (CaCO3) content of the soil. The soils in the Hanford formation beneath the
23 T Plant Aggregate Area generally have carbonate contents in the range of
24 0.1 to 5 %. Higher carbonate contents (20 to 30%) are observed within the Plio-
25 Pleistocene caliche layer.
26
27 Once the leaching solution has been neutralized, the dissolved constituents may
28 re-precipitate or become reabsorbed to the soil. Thefe ar fne known studies2 involving 141 impacts in the T7 Plant. Agrgt Aon Il--r ~sevtoso2 ,, -- Heee,-.bservations of
30 pH impacts on waste transporti
31 fellow - te Haf rn e
32
33 1- ivprt. Awn'" a

36 - Th 0iti fr b iiath io Uof-an plu-ton a 2m6cUm-34 iandpc 2ocah ho21-Zi2 Cribs sblee by hav ciud liui wasto dpns on ah

37 cmbiRdtion of plw ffHts and o mefplexatien- by, o ni annts of the
38 waste. These pocosses were iniated in migationi of the radionueides to
39 a depth of 30 mn (98 Rt) Meow the bottoma of the cri
40
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* 1 - Leaching of americium from ; 216-Z-9 f U
2 Grib-sediments was found to be solubility controlled and correlated to
3 solution pH-(Rai-et-a-498-).
4
5 4.2.2.1.5 Complexation by Organics. Certain organic materials disposed of at the
6 T Plant Aggregate Area are known to form complexes with inorganic ions, which can
7 enhance their solubility and mobility. As an example, cyanide e rem cLnds hx"e been shown
8 te-eemplex- ?Ge---Tributyl phosphate is the primary organic complexing agent disposed of at
9 the T Plant Aggregate Area.

10
11 4.2.2.1.6 Contaminant Loss Mechanisms. Processes that can lead to loss of
12 chemicals from soils, and thus decrease the amount of chemical available for leaching to
13 groundwater, include:
14
15 * Radioactive Decay. Radioactivity decays over time, generally decreasing the
16 quantities and concentrations of radioactive isotopes.
17
18 * Biotransformation. Microorganisms in the soil may degrade organic
19 contaminants such as kerosene and inorganic chemicals such as nitrate.
20
21 * Chemical Transformation. Hydrolysis, oxidation, reduction, radiolytic
2 degradation and other chemical reactions are possible degradation mechanisms for

23 contaminants.
24
25 * Vegetative Uptake. Vegetation may remove chemicals from the soil, bring them
26 to the surface, and introduce them to the food web.
27
28 * Volatilization. Organic chemicals and volatile radionuclides can be transported
29 in the vapor phase through open pores in soil either to adjacent soil or to the
30 atmosphere. These volatilized compounds could include acetone, radon (a decay
31 product of uranium), and tritium. Some elements (mainly fission products such
32 as iodine, ruthenium, cerium, and antimony) are referred to as "senivolatiles"
33 because they have a lesser tendency to volatilize.
34
35 4.2.2.2 Transport from Soils adq acWt to Air. Transport of contaminants from
36 waste management units to the atmosphere can occur by means of vapor transport or by
37 fugitive dust emissions.
38
39 Vapor transport may occur from waste management units where volatile organics
40 (e.g., CC14) or volatile radionuclides ("1 C, 14CO2, 1I9, or 3H) have been released. Transport
41 mechanisms include #vaprai /, diffusion down a concentration gradient and
42 gas-driven flow. Situations where the latter process may occur include production of
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1 methane gas from degradation of organic compounds in soil, or production of hydrogen and
2 oxygen gases by radiolytic hydrolysis of water.
3
4 In order for fugitive dust emissions to occur, contaminants must be exposed at the
5 surface of the waste management unit. A number of mechanisms could lead to exposure of
6 contaminants in soil-covered waste management units. These mechanisms include uptake by
7 vegetation, transport by animals, disruption of the waste management unit (e.g., cave-ins at
8 cribs), and wind erosion. Wind erosion can strip off surface soil and uncover waste
9 materials. This mechanism has been identified as an ongoing problem in some of the waste
10 management unit areas. The processes by which biota may expose contaminated soils are
11 discussed in Section 4.2.2.4.
12
13 The contribution of the T Plant Aggregate Area to the overall fugitive dust emissions at
14,, the Hanford Site boundary is expected to be relatively minor, based on results of air
15 monitoring downwind of the T Plant Aggregate Area waste management units (Schmidt et al,
16 1992).
17
18 4.2.2.3 Transport from Soils to Surface Water. The only surface water present in the
19 T Plant Aggregate Area is at the 2-T and 216-t4-2 Ditcha and at the powerhouse
2Q pond. Neotedsfwmeh__ 3 f)bo fntst _

21 b b b Aee t coording-tatcs- entin ein WHC 192 , epwerheuse
22 pend is located in the T P6ant Aggregate Area. I'ield surneys ef the pcwer-heuac pond she
23' it to be Iceate south ef the WIDS ceerdinates in the U Plant Aggregate Area as 216 U-11
24 Crib. Per dnzeussicn purposes the powerhouse pend will bc addressed in the U Plant
25 Aggregate Area report (WIIC 1992a).
26-
271 Transport of contaminants to surface water bodies outside of the T Plant Aggregate
28 Area via groundwater discharge and deposition of fugitive dust on water bodies are the
29,. primary pathways of potential concern for surface water effects. Groundwater discharge will
30 be addressed in the 200 West Groundwater AAMS1.
31
32 4.2.2.4 Transport from Soils r to Biota. Biota, plants and animals,
33 have the potential for taking up (bio-uptake), concentrating (bioaccumulating), transporting,
34 and depositing contamination beyond its original extent. Transfer from one species to
35 another in the food chain is also possible because of predation. The possibility of these
36 processes contributing significantly to the transport of contamination from the T Plant
37 Aggregate Area waste management units I11 resulting in damage to affected ecosystems is
38 unclear. The currently available data, as described in Sections 3.6 and 4.1, are too general
39 and do not adequately evaluate biotic transport or ecological risk. This data gap is discussed
40 further in Sections 5.0 and 8.0. The future acquisition of additional data will be guided by
41 the requirements for human health and ecological risk assessments in the Hanford Baseline
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1 Risk Assessment Methodology (DOE/RL 19Wk1 24) being prepared in response to the M-29
2 milestone.
3
4 4.2.2.4.1 Uptake by Vegetation. Release of radioactivity to the surface by growth of
5 vegetation is an ongoing problem at T Plant waste management units. Roots of sagebrush
6 and other native species can take up radionuclides from soils below the surface and transport
7 these chemicals to the foliage. Wind dispersal of portions of the contaminated vegetation, or
8 entire plants (tumbleweeds) can lead to transport of contaminants outside of the unit.
9 Westinghouse Hanford has an ongoing vegetation control (herbicide application, reseeding

10 with shallow-rooted vegetation, and mechanical removal) and radiological survey program to
11 prevent radioactivity from being transported by this mechanism. However, the program does
12 not ensure complete removal of vegetation, and incidents of detection of contaminated
13 vegetation are reported occasionally in the radiological surveys.
14
15 4.2.2.4.2 Transport by Animals. Disturbance of waste management unit barriers by
16 animals occasionally leads to release of contaminants to the surface. Subsurface soils can be
17 transported to the surface by burrowing animals, thus exposing contaminants for release to
18 the air. Additionally, animals that become contaminated by direct contact with subsurface
19 waste or through ingestion of subsurface contaminants (e.g., chemical salts) and
20 contaminated vegetation, water, or other animals can spread contamination in their feces on
21 the surface and outside of the waste management unit.
22
23
24 4.2.3 Conceptual Model
25
26 Figure 4-3 and in mer details en Plate 4- presents a graphical summary of the physical
27 characteristics and mechanisms at the site which could potentially affect the generation,
28 transport, and impact of contamination in the T Plant Aggregate Area on humans and biota
29 (conceptual model).
30
31 The sources of contamination include process wastes (e.g., condensates, cooling water,
32 and sewage) from T Plant, firstjand second:cycle supernatant waste, component and vehicle
33 decontamination waste, laundry waste, evaporator bottom waste, 222-T Laboratory waste,
34 and waste from facilities outside the T Plant Aggregate Area. The known contamination
35 sources originating from outside the T Plant Aggregate Area are identified in Table 448-p.
36
37 From these waste management units, various release mechanisms may have transported
38 contamination to the potentially affected media. Volatilization could release chemicals from
39 surface waters into the atmosphere. Materials in the 216-T-4-2 Ditch flowing toward the
40 216-T-4B Pond may have seeped into the vadose zone, or deposited into the sediments in the
41 ditch. The 207-T Retention Basins may have released contaminants in a similar fashion, with
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1 the exception of offsite flow. Biota may have taken up contaminants from the surface water
2 and near-surface contaminated soils (via deep roots or burrowing animals).
3
4 Many waste management units discharge their waste effluents directly to the near
5 surface (vadose zone) soils. The trenches are potential release points via leaching or
6 drainage of the liquid portion of the disposed materials. The cribs provide seepage discharge
7 and similarly the french drains, reverse wells, and septic system drain fields directly inject
8 their effluents into the subsurface sediments. The unplanned releases have mainly impacted
9 surface soils although some contamination may have also taken place on building surfaces.
10 Fugitive dust from sediment and surface soils has also been released or resuspended due to
11 wind effects or surface disturbances, and some surface soils have been buried or removed to
12 offsite disposal.
13
14. The primary mechanism of vertical contaminant migration is the downward movement
15 of water from the surface through the vadose zone to the unconfined aquifer. The
16' contaminants generally move as a dissolved phase in the water and their rate of migration is
[7- controlled both by groundwater movement rates and by adsorption and desorption reactions
18 involving the surrounding sediments. Some contaminants are strongly sorbed on sediments
19 and their downward movement through the stratigraphic column is greatly retarded.
20 Significant lateral migration of contaminants is restricted to perched water zones and to the
21 unconfined aquifer, where water is moving laterally. Again adsorption and desorption
22 reactions may greatly retard lateral contaminant migration. Contaminants that were
23-- introduced to the soil column outside of the aggregate area may migrate into the area along
24 with perched or aquifer water.
25

27, Rf A' ON27 onamnat dstibtins n hevaosezoe.Fo Huid e anagemenut, thepoint
28 rwy n bsurface, sab d nd29a rees els ri ay e exYe o h uface s1h s 1Zpnd, dtces trenchs or
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32
33 j~
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8
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11
12 There are four exposure routes by which humans (offsite and onsite) and other biota
13 (plants and animals) can be exposed to these possible contaminants:
14,
15 * Inhalation of airborne volatiles or fugitive dusts with adsorbed contamination
16
17. * Ingestion of surface water, fugitive dust, surface soils, biota (either directly or
18 through the food chain), or groundwater
19i
20 * Direct contact with the waste materials (such as those exhumed by burrowing
21 animals), contaminated surface soils, buildings, or plants
2Z
23 * Direct radiation from waste materials, surface soils, building surfaces, or fugitive
24 dusts.
2Y
26.
27 4.2.4 Characteristics of Contaminants
28
29, Table 44920 is a list of radioactive and nonradioactive chemical substances that
30 represent candidate contaminants of potential concern for this study based on their known
31 presence in wastes, usage, disposal in waste management units, historical association, or
32 detection in environmental media in the T Plant Aggregate Area. Table 4-2% summarizes
33 the types of known or suspected contamination that-fire-thought to exist at the individual
34 waste sites. Known contaminants have been proven to exist from sampling and inventory
35 data (Tables 2- 3J j 45-and-24). Suspected contaminants are those that could occur
36 at a site based upon historical practices or chemical associations. Given the large number of
37 chemicals known or suspected to be present, it is appropriate to focus this assessment on
38 those contaminants that have been detected through sampling efforts and which pose the
39 greatest risk to human health or the environment.
40
41 The (|j~ntl44t EPA) Region 10 guidance on risk-based
42 contaminant screening (EPA 1991a), as summarized in the Hanford Baseline Risk Assessment

WHC(rPLANT)/8-31-92/03221A

4-48



DOE/RL-91-61
Draft B

. 1 Methodology (DOERL 499-1 t), was consulted to establish the T Plant Aggregate Area
2 contaminants of potential concern. The risk-based contaminant screening mostly involves
3 comparing maximum contaminant concentrations to risk-based benchmark concentrations.
4 However, contaminant concentrations in environmental media are not available for the T
5 Plant Aggregate Area, and direct risk-based screening could not be performed. To ensure
6 that the intent of the EPA Region 10 approach could be achieved an alternative and more
7 conservative approach was developed. This requires T Plant Aggregate Area contaminants
8 with potential risks to be included in the list of contaminants of potential concern. The
9 alternative approach retains any contaminant that is known or suspected of being carcinogenic

10 or toxic, regardless of quantity or concentration.
11
12 Table 4-24- lists the contaminants of pA@A concern for the T Plant Aggregate Area. This
13 list was developed from Table 44920 and includes only those contaminants which meet the

1. 14 following criteria:
15
16 * Radionuclides that have a half-life of greater than one year. Radionculides with
17 half-lives less than one year will not persist in the environment at concentrations
18 sufficient to contribute to overall risks.
19

r- 20 * Radionuclides with a half-life of less than e 1-yr and are part of long-lived
21 decay chains that result in the buildup of the short-lived radionuclide activity to a
22 level of 19% or greater of the parent radionuclide's activity within the time period
23 of interest. Although daughter radionuclides are adequately identified during
24 normal parent radionuclide investigations, they are also identified as contaminants
25 of concern through this criterion. This provides an additional level of assurance
26 that all primary contaminants will be addressed.
27
28 * Contaminants that are known or suspected carcinogens or have a U.S.
29 Environmental Protection Agency (EPA) noncarcinogenic toxicity factor. In
30 addition, chemicals with known toxic effects but no toxicity criteria are We
31 presenly-vaila. In some instances the criteria have been withdrawn by EPA
32 pending review of the toxicological data and will be reissued at a future date.
33 Chemicals with known toxicity for which toxicity factors are presently not
34 available include lead, selenium, kerosene, and tributyl phosphate.
35
36 The following characteristics will be discussed for the contaminants listed in Table 4-24
37 :
38
39 * Detection of contaminants in environmental media
40
41 * Historical association with plant activities
42
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1 0 Mobility
2
3 * Persistence
4
5 * Toxicity
6
7 * Bioaccumulation.
8
9 4.2.4.1 Detection of Contaminants in Environmental Media. The nature and extent of
10 surface and subsurface soils, surface water, groundwater, air, and biota contamination have
11 not yet been adequately characterized for the T Plant Aggregate Area. All recent
12 environmental monitoring data were reviewed and summarized for each media in Section 4.1.
13
14- The most extensive monitoring data available has been for groundwater. Because
15 groundwater will be evaluated in the 200 West Groundwater AAMS$, it will not be
16 discussed further here. Surface soil and biota samples have been collected from locations on
172 a regular rectangular grid. These sampling locations do not correspond to any of the waste
18 management units, but are intended to characterize the T Plant Aggregate Area as a whole.
19~ Air and external radiation samples have been collected at several locations within or adjacent
20-- to the T Plant Aggregate Area. These sampling stations are also not located directly on any
21- of the waste management units and therefore the sampling results cannot be attributed to any
22 particular unit. The only routine sampling data that correspond directly to waste
23 - management units are the external radiation surveys, which are performed on a regular basis.
24, There is little soil or vegetation sampling data available for any of the units.
25
26 - 4.2.4.2 Historical Association with T Plant A A Activities. Radionuclides
27,, that are known components of T Plant waste streams are listed in Tables-2-8
28 thfreugh 2-$ 10. These-Thisists includ6* chemicals in the process wastes as well as
29- chemicals that were detected at elevated levels in wastewater. Since these waste streams are
30 known to have been disposed of directly to the soil column in some waste management units,
31 it is probable that the chemicals on this list have affected environmental media.
32
33 Baed on the W S data (W 1992a), dionucides that are known to have been
34 disposed of to T Plant A waste management units in the greatest quantities
35 (WHC are as follows:
36
37 * Plutonium-239
38
39 * Plutonium-240
40
41 * Cesium-137
42
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1 * Strontium-90
2
3 * Uranium-238.
4
5 Note that a complete radionuclide analysis of the T Plant waste streams is not
6 available. Thus, it is possible that additional radionuclides were disposed of to T Plant
7 Aggregate Area waste management units that are not included in the waste inventories.
8
9 Nonradioactive chemicals reportedly released into T Plant Aggregate Area waste

10 management units in large quantities include nitric acid, nitrates, sodium, phosphate, sodium
11 hydroxide, fluorides, tributyl phosphate, carbon tetrachloride, dibutyl phosphate, calcium,
12 magnesium, and iron.
13
14 In addition to the releases due specifically to T Plant activities, effects from other
15 areas, particularly U Plant and P"utiniim 3FiJihnP Z-Plant, due to cross connection of
16 facilities, tanks, drain fields, cribs, etc. must be considered.
17
18 4.2.4.3 Mobility. Since most wastes at the T Plant Aggregate Area were released directly
19 to subsurface soils via injection, infiltration, or burial, the mobility of the wastes in the
20 subsurface will determine the potential for future exposures. The mobility of the
21 contaminants listed in Table 4-24-- 23 varies widely and depends on site-specific factors as@ 22 well as the intrinsic properties of the contaminant. T s pe atr i d
23 y OSt, tr Much of the site-specific
24 information needed to characterize mobility is not available and will need to be obtained
25 during future field investigations. However, it is possible to make general statements about
26 the relative mobility of the candidate contaminants of concern.
27
28 4.2.4.3.1 Transport to the Subsurface. The mobility of radionuclides and other
29 inorganic elements in groundwater depends on the chemical form and charge of the element
30 or molecule, which in turn depends on site-related factors such as the pH, REDOX
31 x d state, and ionic composition of the groundwater. Cationic
32 species (e.g., CdP, Pu" generally are retarded in their migration relative to groundwater to
33 a greater extent than anionic species such as nitrate (NO;). The presence in groundwater of
34 complexing or chelating agents can increase the mobility of metals by forming neutral or
35 negatively charged compounds.
36
37 The chemical properties of radionuclides are essentially identical to the nonradioactive
38 form of the element; thus, discussions of the chemical properties affecting the transport of
39 contaminants can apply to both radionuclides and nonradioactive chemicals.
40
41 A soil-water distribution coefficient (Kd) can be used to predict mobility of inorganic
42 chemicals in the subsurface. Table 4-2-2-%presents a summary of Kds that have been
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1 developed for many of the inorganic chemicals of concern at the T Plant Aggregate Area.
2 As discussed above, the pH and ionic strength of the leaching medium has an impact on the
3 absorption of inorganics to soil; thus, the listed Ks are valid only for a limited range of pH
4 and waste composition. In addition, soil sorption of inorganics is highly dependent on the
5 mineral composition of the soil, the ionic composition of the soil pore water, and other site-
6 specific factors. Thus, a high degree of uncertainty is involved with use of Kds that have not
7 been verified by experimentation with site soils.
8
9 Serne and Wood (1990) recommended Kds for use with Hanford waste assessments for
10 a limited number of important radionuclides (americium, cesium, cobalt, copper, iodine,
11 plutonium, ruthenium, strontium, and tritium) based on soil column or batch desorption
12 studies, and have proposed conservative average values for a more extensive list of elements
13 based on a review of the literature. An assumed -ttrdftde- t of <1 is recommended for
14-, americium, cesium, plutonium, and strontium under acidic conditions.
15
16 Strenge and Peterson (1989) developed default Kds for a large number of elements for
17- use in the Multimedia Environmental Pollution Assessment System (MEPAS), a
18 computerized waste management unit evaluation system. The Kds were based on findings in
IT- the scientific literature, and include non-site-specific as well as Hanford Site values. Values
20- are provided for nine sets of environmental conditions: three ranges of waste pH and three
21_ ranges of soil adsorbent material (sum of percent clay, organic material, and metal hydrous
22 oxides). The values presented in Table 4-2-jS are for conditions of neutral waste pH and
23 less than 10% adsorbent material, which is likely to be most representative of Hanford Site
24 soils.
25
26- The mobility of inorganic species in soil can be divided roughly into three classes,
27, using site-specific values (Serne and Wood 1990) where available and generic values
28 otherwise: highly mobile (Kd<5), moderately mobile (5 < Kd< 100), and low mobility
29-, (Kd> 100) 1s RN * d es g a I y . AtO
30 specific~ cotmiat wi$ b inlunedbytei aiencsate and lhgads 'peif

31 #~Pls*4~# 4
32 Mu s
33
34 The tendency of organic compounds to adsorb to the organic fraction of soils is
35 indicated by the soil organic matter partition coefficient (Kj. Partition coefficients for the
36 organic chemicals of concern at the T Plant Aggregate Area are listed in Table 4-23- .
37 Chemicals with low K. values are weakly absorbed by soils and will tend to migrate in the
38 subsurface, although their rate of travel will be retarded somewhat relative to the pore water
39 or groundwater flow. Soils at the Hanford Site have very little organic carbon content and
40 thus sorption to the inorganic fraction of soils may dominate over sorption to soil organic
41 matter.
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1 4.2.4.3.2 Transport to Air. Op nN

3 Transpoet betwen 3011 r and air aan eccur cith or by fugit iv e dust Cfhsses or volatlization.
4 Chemicals subject to transport via airborne dust dispersion are those that are non-volatile and
5 persistent on the soil surface, including most radionuclides and inorganics, and some organics
6 such as creosote and coal tar.
7
8 Chemicals subject to volatilization are mostly organic compounds; however, some of
9 the radionuclides detected at the site are subject to evaporation and could be lost from

10 shallow soils to the ambient air. The most important species in this category are 4C, 3H,
11 and 1291
12
13 The tendency of an organic compound to volatilize can be predicted from its Henry's
14 Law Constant (Kh) a measured or calculated parameter with units of atmospheres per cubic
15 meter per mole of chemical. Henry's Law Constants of the organic candidate contaminants
16 of concern are presented in Table 4-21. Compounds with a Kh greater than about 10'
17 will be lost rapidly to the atmosphere from surface water and shallow soils. Organic

2 18 contaminants that fall into this class include:
19
20 * Carbon tetrachloride
21
22 * Chloroform
23
24 * Methylene chloride
25
26 * Toluene
27
28 * Tributyl phosphate.
29
30 4.2.4.4 Persistence. Once released to environmental media, the concentration of a
31 contaminant may decrease because of biological or chemical transformation, radioactive
32 decay, or the intermediate transfer processes discussed previWus"ythat remove the
33 chemical from the medium (e.g., volatilization to air). Radiological, chemical, and
34 biological decay processes affecting the persistence of the T Plant Aggregate Area
35 contaminants of concern are discussed in the following paragraphs.
36
37 The persistence of radionuclides depends primarily on their half-lives. A comparison
38 of the half-lives and specific activities for most radionuclide contaminants of concern for T
39 Plant is presented in Table 4-24-; The specific activity is the decay rate per unit mass,
40 and is inversely proportional to the half-life of the radionuclide. Half-lives for the
41 radionuclides listed in Table 4-24J|range from seconds to over one billion years. Also
42 listed are the decay mechanisms of primary concern for the radionuclide. Note that
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1 radionuclides often undergo several decay steps in quick succession, (e.g., an alpha decay
2 followed by release of one or more gamma rays). The daughter products of these decays are
3 often themselves radioactive.
4
5 Decay will occur during transport (e.g., through the vadose zone to the aquifer,
6 through the aquifer) and may lead to significant reductions in levels discharging to the
7 Columbia River. For direct exposures (e.g., to surface soils or air), the half-life of the
8 radionuclide is of less importance, unless the half-life is so short that the radionuclide
9 undergoes substantial decay between the time of disposal and release to the environment.
10
11 Nonradioactive inorganic chemicals detected at the site are generally persistent in the
12 environment, although they may decline in concentration due to transport processes or
13 change their chemical form due to chemical or biological reactions. Nitrate undergoes
14. chemical and biological transformations that may lead to its loss to the atmosphere (as N2) or
15 incorporation into living organisms, depending on the REDGX-o environment and
16 microbiological communities present in the medium.
1-7
18 Biotransformation rates for organics vary widely and are highly dependent on site-
1 specific factors such as soil moisture, REDGX-iit conditions, and the presence of
20 nutrients and of organisms capable of degrading the compound. Ketones, such as acetone
21 and methyl isobutyl ketone (MIBK), are easily degraded by microorganisms in soil and thus
22 would tend not to persist. Chlorinated solvents (e.g., carbon tetrachloride) may undergo
23, slow biotransformation in the subsurface under anoxic conditions. Volatile aromatics such as
24 toluene are generally intermediate in their biodegradability.
2 '
26- 4.2.4.5 Toxicity. Contaminants may be of potential concern for impacts to human health if
27 they are known or suspected to have carcinogenic properties, or if they have adverse
2V noncarcinogenic human health effects. The toxicity characteristics of the chemicals detected
29-. at the perable itare summarized below.
30
31 4.2.4.5.1 Radionuclides. All radionuclides are classified by EPA as known human
32 carcinogens based on their property of emitting ionizing radiation and on the evidence
33 provided by epidemiological studies of radiation-induced cancers in humans.
34 Noncarcinogenic health effects associated with radiation exposure include genetic and
35 teratogenic effects; however, these effects generally occur at higher exposure levels than
36 those required to induce cancer. Thus, the carcinogenic effect of radionuclides is the
37 primary identified health concern for these chemicals (EPA 1989).
38
39 Risks associated with radionuclides differ for various routes of exposure depending on
40 the type of ionizing radiation emitted. Nuclides that emit alpha or beta particles are
41 hazardous primarily if the materials are inhaled or ingested, since these particles expend their
42 energy within a short distance after penetrating body tissues. Gamma-emitting radioisotopes,
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1 which deposit energy over much larger distances, are of concern as both external and internal
2 hazards. A fourth mode of radioactive decay, neutron emission, is generally not of major
3 health concern, since this mode of decay is much less frequent than other decay processes.
4 In addition to the mode of radioactive decay, the degree of hazard from a particular
5 radionuclide depends on the rate at which particles or gamma radiation are released from the
6 material.
7
8 Excess cancer risks for exposure to the primary radionuclide contaminants of concern
9 by inhaling air, drinking water, ingesting soil, and by external irradiation are shown in

10 Table 4-2-54. These values represent the increase in probability of cancer to an individual
11 exposed for a lifetime to a radionuclide at a level of 1 pCi/m3 in air, 1 pCi/L in drinking
12 water, 1 pCi/g in ingested soil, or to external radiation from soil having a radionuclide
13 content of 1 pCi/g (EPA 1991b). These values are computed as the slope factor (risk per
14 unit intake or exposure) multiplied by the inhalation or ingestion rate and the number of days
15 in a 70 year lifetime (EPA 1991b).
16
17 For those radionuclides without EPA slope factors, the Hanford Baseline Risk
18 Assessment Methodology (DOE/RL -14994a ) will be consulted. This document proposes
19 to consult the EPA Office of Radiation Programs to request the development of a slope factor
20 or to use the dose conversion factors developed by the International Commission on
21 Radiological Protection to calculate a risk value. Any Hanford Site risk assessments will be
22 performed in accordance with the Hanford Baseline Risk Assessment Methodology document
23 (DOE-RL -194e-199b), which includes the guidance established in the Risk Assessment
24 Guidance for Superfund (EPA 19894) and the EPA Region 10 Supplemental Risk Assessment
25 Guidance for Superfluid (EPA 1991e4.
26
27 The unit risk factors for different radionuclides are roughly proportional to their
28 specific activities, but also incorporate factors to account for distribution of each radionuclide
29 within various body organs, the type of radiation emitted, and the length of time that the
30 nuclide is retained in the organ of interest.
31
32 Based on the factors listed in Table 4-25-5 , the highest risk for exposure to 1 pCi/m3

33 in air is from plutonium, americium and uranium isotopes, which are alpha emitters. Among
34 the radionuclides contaminants of concern for the T Plant Aggregate Area, the highest risks
35 from ingestion of soil at 1 pCi/g are for 2 7Ac, 2'AM, 24Am, 2 8Pu, 2 "Cm, 1MCs, 121, 2 7Np,
36 2'Pa, 22 6Ra, 228Ra, 22Th, and the uranium isotopes. The primary gamma-emitters are 2.Bi,

37 'Co, 13Cs, 37Cs (because of its metastable decay product, I7"lBa), 12Eu, "4Eu, 29Np, and
38 2 14Pb. It is important to note that this table only presents unit risk factors for the listed
39 radionuclides and does not include potential contributions from daughter products.
40
41 The standard EPA risk assessment methodology assumes that the probability of a
42 carcinogenic effect increases linearly with dose at low dose levels; i.e., there is no threshold
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1 for carcinogenic response. The EPA methodology also assumes that the combined effect of
2 exposure to multiple carcinogens is additive without regard to target organ or cancer
3 mechanism. However, the additive risk resulting for radionuclides and carcinogenic
4 chemicals should be computed separately (EPA 19890).
5
6 4.2.4.5.2 Hazardous Chemicals. Carcinogenic and noncarcinogenic health effects
7 associated with chemicals anticipated at the aggregate area are summarized in Table 4-4-&6.
8 1ii5 IMM? IXUM S Zjf~
9 docuent an .y bmd Health effects were
10 developed according to the hierarchy established in the Risk Assessment Guidance for
11 Superfund (EPA 1989j): References were consulted in the following order: IRIS (Integrated
12 Risk Information System) (EPA 1991a), HEAST (Health Effects Assessment Summary
13 Tables) (A T (EPA 1991W), and other toxicity articles and documents.
14
15 Several of the chemicals have known toxic effects but no toxicity criterion is presently
16 available. In some instances the criteria have been withdrawn by EPA pending review of the
17 toxicological data and will be reissued at a future date. Chemicals with known toxicity for
18 which toxicity factors are presently not available include lead, s4ij4u kerosen4 and
19- tributyl phosphate.
20-
21 4.2.4.6 Bioaccumulation potential. Contaminants may be of concern for exposure if they
22 have a tendency to accumulate in plant or animal tissues at levels higher than those in the
23- surrounding medium (bioaccumulation) or if their levels increase at higher trophic levels in
24 the food chain (biomagnification). Contaminants may be bioaccumulated because of
25 element-specific uptake mechanisms (e.g., incorporation of strontium into bone) or by
26- passive partitioning into body tissues (e.g., concentration of organic chemicals in fatty
27 tissues).
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Some contaminants may volatilize and enter the atmosphere after
release.

Wind may move contaminants laterally at the surface. For a surface
release, this may occur immediately. For subsurface releases,
contaminants must first be moved to the surface by biological activity.

The majority of contaminants are held in the vadose zone soils
immediately beneath the point of release. The highest total activities will
be immediately beneath the point of release and less mobile
contaminants such as TRUs should be restricted to this area.

Thin discontinuous aquitards may cause small perched water zones.
Some lateral migration of contaminants may occur above such a zone,
particularly if it occurs close to the point of release.

The majority of liquid travels downward through the vadose zone
carrying some more mobile contaminants such as fission products.
Contaminants may be locally concentrated in fine-grained horizons,
though at much lower concentrations than occur immediately beneath
the point of release.

The caliche layer is the most significant physical and chemical barrier to
vertical contaminant migration in the vadose zone. Perched water
zones are most likely to occur above the caliche layer and significant
lateral migration of waste water may occur.

Perched water eventually percolates through the caliche layer or passes
through gaps in the caliche and reaches the groundwater. Some of the
most mobile contaminants (tritium, cyanide, iodine, nitrates, nitrites,
fluoride) reach the groundwater and may form contaminant plumes.

Waste water from adjacent active waste management units may
remobilize contaminants in the underlying vadose zone.
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 1 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks

(0-1 m)

Tanks and Vaults ____________

241-T-101 Single-Shell Tank - K - - K FeCN tank line overflowed.

241-T-102 Single-Shell Tank - K - - K From 241-T-106 Single-Shell Tank leak.

241-T-103 Single-Shell Tank - K - - K Assumed leaker (UPR-200-W-147).

241-T-104 Single-Shell Tank - K - - K

241-T-105 Single-Shell Tank - K - - K Due to 241-T-106 Single-Shell Tank leak.

241-T-106 Single-Shell Taik - K - - K Confirmed leaker (UPR-200-W-148).

241-T-107 Single-Shell Tank - K - - K Assumed leaker.

241-T-108 Single-Shell Tank - K - - K Assumed leaker.

241-T-109 Single-Shell Tank - K -- - K Assumed leaker.

241-T-110 Single-Shell Tank - S -- - S H2 build-up possible.

241-T-111 Single-Shell Tank -- S - - S Assumed leaker.

241-T-112 Single-Shell Tank -- - -- - -

241-T-201 Single-Shell Tank - - - - - Received 224-U Building waste.

241-T-202 Single-Shell Tank -- - -- - - Received 224-U Building waste.

241-T-203 Single-Shell Tank - - -- - - Received 224-U Building waste.
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Table 4-1. Sumnary of Known and Suspected Radionuclide Contamination. Page 2 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks
(0-1 m)

241-T-204 Single-Shell Tank - - -- - - Received 224-U Building waste.

241-TX-101 Single-Shell Tank - S -- -

241-TX-102 Single-Shell Tank - S - --

241-TX-103 Single-Shell Tank - S - - K Due to 241-TX-107 Single-Shell Tank
leak.

241-TX-104 Single-Shell Tank - S - -

241-TX-105 Single-Shell Tank - S - - - Assumed leaker.

241-TX-106 Single-Shell Tank - S -

241-TX-107 Single-Shell Tank - S - - K Assumed leaker.

241-TX-108 Single-Shell Tank - S - - -

241-TX-109 Single-Shell Tank - S - - --

241-TX-1 10 Single-Shell Tank - S - - S Assumed leaker.

241-TX-11I Single-Shell Tank - S --

241-TX-112 Single-Shell Tank - S - -

241-TX-113 Single-Shell Tank - S - -- S Assumed leaker (UPR-200-W-129).

241-TX-114 Single-Shell Tank - S - -- K Assumed leaker.
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 3 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks

(0-1 m)

241-TX-115 Single-Shell Tank - S - - S Assumed leaker.

241-TX-1 16 Single-Shell Tank - S - -- S Assumed leaker.

241-TX-117 Single-Shell Tank - S - - S Assumed leaker.

241-TX-118 Single-Shell Tank - S - - - FeCN Tank

241-TY-101 Single-Shell Tank - S - -- S Assumed leaker; FeCN tank.

241-TY-102 Single-Shell Tank -- S - - K

241-TY-103 Single-Shell Tank -- S - - K Confirmed leaker; FeCN tank.

241-TY-104 Single-Shell Tank - S - -- S Assumed leaker (UPR-200-W-151).

241-TY-105 Single-Shell Tank - S - - S Assumed leaker (UPR-200-W-152).

241-TY-106 Single-Shell Tank - S - - S Assumed leaker (UPR-200-W-153).

241-T-361 Settling Tank - - -

241-T-301 Catch Tank - - - -

241-T-302 Catch Tank - - - - -

241-TX-302A Catch Tank - - - - -

241-TX-302B Catch Tank - - - - - UPR-200-W-131 occurred here.

241-TX-302C Catch Tank - - - - - UPR-200-W-21 & -160 occurred here.
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 4 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks
(0-1 m)

241-TY-302A Catch Tank - K - -- --

241-TY-302B Catch Tank - - - -- -

244-TX Receiver Tank - - - - -

244-TXR Vault - -- - -- -

Cribs and Freich Drains

216-T-6 Crib - K - - K

216-T-7TF Crib and Tile Field - K - -- K

216-T-8 Crib -- K - - K

216-T-18 Crib - R? - - K Stabilized in 1990.

216-T-19TF Crib and Tile Field - K -- - K Received U Plant waste.

216-T-26 Crib - R? - R?- Stabilized in 1990.

216-T-27 Crib - R? -- R? - Stabilized in 1990.

216-T-28 Crib - R? -- R? - Stabilized in 1990.

216-T-29 Crib -

216-T-31 French Drain - R -- - - Exhumed in 1959.

216-T-32 Crib K - -
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 5 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks

(0-1 m)

216-T-33 Crib - K -

216-T-34 Crib - R? - - K Stabilized 1990; received 300 Area
laboratory waste.

216-T-35 Crib - K - - K Stabilized 1990; received 300 Area
I laboratory waste.

216-T-36 Crib - K - - K

216-W-LWC Crib - K - - K

216-T-2 Reverse Well - K -- - K

216-T-3 Reverse Well - R?_ - - K Ground surfce decontaminated in 1975.

____________________Ponds'_Ditches, and Trenches:

216-T-4A Pond - R? -- - - Radionuclides exhumed.

216-T-4B Pond - R? -- - - Actively dredged since 1977.

216-T-1 Ditch - K S -

216-T-4-1D Ditch - R? K - S Dredged in 1989.

216-T-4-2 Ditch - K K S S
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Table 4-1. Summary of Known and Suspected Radionucide Contamination.

0
Page 6 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks
(0-1 m)

200-W Powerhouse Pond - - - --

216-T-5 Trench - K - - S

216-T-9 Trench -- R - - - Site exhumed in 1972.

216-T-10 Trench -- R - - - Site exhumed in 1972.

216-T-11 Trench - R - - - Site exhumed in 1972.

216-T-12 Trench -- K - - S

216-T-13 Trench - S - - S

216-T-14 Trench - K - R? S

216-T-15 Trench - K - R? S

216-T-16 Trench -- K - R? S

216-T-17 Trench -- K - R? S

216-T-20 Trench - R? - - K

216-T-21 Trench - K - R? S

216-T-22 Trench - K - R? S

216-T-23 Trench - K -- R? S

216-T-24 Trench - K - R? S
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 7 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks

(0-1 M)

216-T-25 Trench - K - - -

- Septic Tanks and rain Fields

2607-WI Septic Tank -

2607-W2 Septic Tank -

2607-W3 Septic Tank - - - - -

2607-W4 Septic Tank -- -

2607-WT Septic Tank -- - - - -

2607-WTX Septic Tank - - -

Transf ersacilites, Diversion Boxes, and Pipelkned

241-T-151 Diversion Box - - -- - - No leaks reported.

241-T-152 Diversion Box - - - - - No leaks reported.

241-T-253 Diversion Box - - - - - No leaks reported.

241-T-252 Diversion Box - - - - - No leaks reported.

241-TR-152 Diversion Box - - - - - No leaks reported.

241-TR-153 Diversion Box - - - - - No leaks reported.

241-TX-152 Diversion Box - - -- No leaks reported.
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 8 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks

(0-1 m)

241-TX-153 Diversion Box - -- - - - UPR-200-W-126 occurred here.

241-TX-154 Diversion Box - K - - - Ground cave-in in process line.

241-TX-155 Diversion Box - - - - - UPR-200-W-5 & -28 occurred here.

241-TXR-151 Diversion Box - - -

241-TXR-152 Diversion Box - -- - - - No leaks reported.

241-TXR-153 Diversion Box - - - - - No leaks reported.

241-TY-153 Diversion Box - -- - - - No leaks reported.

242-T-151 Diversion Box - - - - - No leaks reported.

207-T Retention Basin - K - - --

Burial Sites --

200-W Ash Disposal Basin - - - - -- Chemical detonation site

200-W Ash Pit Demolition Site - - - - -

200-W Burning Pit - - - - --

200-W Powerhouse Ash Pit - - -- - -

218-W-8 Burial Ground - S - - S
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 9 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota tban 1 meter Remarks
(0-1 m)

________________ ____ UplanedReleases

UN-200-W-2 - K - - - Failed waste line 10 ft. below surface.

UN-200-W-3 - S -- - -

UN-200-W-4 - S -- - -

UN-200-W-7 - S -- - -

UN-200-W-8 - K -- - - Covered with 10 ft of soil.

UN-200-W-14 - K -- - - Covered with 1 ft of soil.

UN-200-W-17 - S - -

UN-200-W-27 - S - - -

UN-200-W-29 - S - - - See UPR-200-W-93 also.

UN-200-W-38 - S - -

UN-200-W-58 - S -- -

UN-200-W-62 - S - -- -- Covered with sand and gravel.

UN-200-W-63 - S - - -- Covered with sand and gravel.

UN-200-W-64 - S - - -

UN-200-W-65 - S - - --

UN-200-W-67 - S - -

UN-200-W-73 - S - -
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 10 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks
(0-1 m)

UN-200-W-76 - - -- R? - Near 241-TX-155 diversion box.

UN-200-W-77 - - -- R? -

UN-200-W-85 - R -- R - Decontaminated to background levels.

UN-200-W-88 - R - - - Contamination removed.

UN-200-W-97 - K - - -

UN-200-W-98 - K - K --

UN-200-W-99 - K - - -- Related to 241-TX-153 Diversion Box.

UN-200-W-100 -- S - - -- Area covered with 1 ft of soil.

UN-200-W-102 - S - --

UN-200-W-113 - S - - -

UN-200-W-135 - S - -- -

UPR-200-W-5 - - - - - Removed from radiation zone status.

UPR-200-W-12 - S - - --

UPR-200-W-21 -- S - - --

UPR-200-W-28 - S - - -- Leak from 241-TX-155 Diversion Box.

UPR-200-W-37 -- -- - - -
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 11 of 11

Vadose Zone
Surface Surface Soil Greater

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks

(0-1 m)

UPR-200-W-40 - K - - - Leak from 241-TX 154 Diversion Box
and 241-TX-302C Catch Tank.

UPR-200-W-70 - K - - - 200-W Burning Ground.

UPR-200-W-126 - - - - -- Employee contamination.

UPR-200-W-129 - S - - - At 241-TX-1 13 Single-Shell Tank.

UPR-200-W-131 - S - - -- Lak from 241-TX-155 Diversion Box.

UPR-200-W-147 - K - - K Near 241-T-103 Single-Shell Tank.

UPR-200-W-148 - K - -- K Leak from 241-T-106 Single-Shell Tank.

UPR-200-W-149 - S - - S Possibly a leak from 241-TX-107 Single-
Shell Tank.

UPR-200-W-150 - S - - S Leak from 241-TY-103 Single-Shell Tank.

UPR-200-W-151 - S - - - Leak from 241-TY-104 Single-Shell Tank.

UPR'200-W-152 -- S - - S Leak from 241-TY-105 Single-Shell Tank.

UPR-200-W-153 - S - -- S Leak from 241-TY-106 Single-Shell Tank.

UPR-200-W-160 - K - - S

Notes:
S Suspected contamination, based on WIDS (WHC 1991a) and other waste inventory data.
K Known contamination based on chemical analytical data, WIDS (WHC 1991a), or other sources.
* Complete remediation reported.
R? Remediation attempted, effectiveness not documented.
-- No contamination indicated.
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Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate Area. Page 1 of 11

Surface
Soil Surface

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks

241-T-101 Single-Shell Tank - - - - FeCN tank-line overflowed.

241-T-102 Single-Shell Tank -- - - - K From 241-T-106 Single-Shell Tank
leak.

241-T-103 Single-Shell Tank -- - - - K Assumed leaker (UPR-200-W-147).

241-T-104 Single-Shell Tank - -- - - K

241-T-105 Single-Shell Tank - -- - - K Due to 241-T-106 Single-Shell Tank.

241-T-106 Single-Shell Tank - - - - K Confirmed leaker (UPR-200-W-148).

241-T-107 Single-Shell Tank - - - - K Assumed leaker.

241-T-108 Single-Shell Tank - -- - - K Assumed leaker.

241-T-109 Singel-Shell Tank - - - - K Assumed leaker.

241-T-110 Single-Shell Tank - - - - S H2 build-up possible.

241-T-lI1 Single-Shell Tank - - - - S Assumed leaker.

241-T-112 Single-Shell Tank -- -

241-T-201 Single-Shell Tank - - - - - Received 224-U Building waste.

241-T-202 Single-Shell Tank - - - - - Received 224-U Building waste.

241-T-203 Single-Shell Tank -- - - - - Received 224-U Building waste.

241-T-204 Single-Shell Tank - - - - - Received 224-U Building waste.

241-TX-101 Single-Shell Tank - S - -
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Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate Area. Page 2 of 11

Surface
Soil Surface

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks

241-TX-102 Single-Shell Tank - S - - -

241-TX-103 Single-Shell Tank - S - - K Due to 241-TX-107 Single-Shell Tank
leak.

241-TX-104 Single-Shell Tank - S -- -

241-TX-105 Single-Shell Tank - S -- - S Assumed leaker.

241-TX-106 Single-Shell Tank - S - - -

241-TX-107 Single-Shell Tank - S - - K Assumed leaker.

241-TX-108 Single-Shell Tank - S - -

241-TX-109 Single-Shell Tank - S - -

241-TX-1 10 Single-Shell Tank - S - S Assumed leaker.

241-TX-1I Single-Shell Tank - S - -

241-TX-112 Single-Shell Tank - S --

241-TX-113 Single-Shell Tank - S - - S Assumed leaker (UPR-200-W-129).

241-TX-114 Single-Shell Tank - S - - S Assumed leaker.

241-TX-1 15 Single-Shell Tank - S - - S Assumed leaker.

241-TX-1 16 Single-Shell Tank - S - - S Assumed leaker.

241-TX-117 Single-Shell Tank - S -- - S Assumed leaker.

241-TX-118 Single-Shell Tank -- S - - - Ferrocyanide Tank

241-TY-101 Single-Shell Tank -- S - - S Assumed leaker; Ferrocyanide Tank.
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Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate Area.

WHC(rPLANT)\8-31-92\03221T

A)

Surface
Soil Surface

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks

241-TY-102 Single-Shell Tank - S - - S

241-TY-103 Single-Shell Tank - S - - K Confirmed leaker; ferrocyanide tank.

241-TY-104 Single-Shell Tank - S - - S Assumed leaker (UPR-200-W-151).

241-TY-105 Single-Shell Tank - S - - S Assumed leaker (UPR-200-W-152).

241-TY-106 Single-Shell Tank -- S - - S Assumed leaker (UPR-200-W-153).

241-T-361 Settling Tank -- - - - -

241-T-301 Catch Tank - - - - -

241-T-302 Catch Tank - - - - -

241-TX-302A Catch Tank - - - - -

241-TX-302B Catch Tank - - - - - UPR-200-W-131 occurred here.

241-TX-302C Catch Tank - - - - -- UPR-200-W-21 & -160 occurred here.

241-TY-302A Catch Tank -- K - - -

241-TY-302B Catch Tank - -- - - -

244-TX Receiver Tank - -- - --

244-TXR Vault - -- - - -

td
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Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate Area. Page 4 of 11

Surface
Soil Surface

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks

_ _ _ _ T haiansFrencDrain

216-T-6 Crib - K - - K

216-T-7TF Crib and Tile Field - K - - K

216-T-8 Crib - K - - K

216-T-18 Crib - R? - -- K Stabilized in 1990.

216-T-19TF Crib and Tile Field - K - - K Received U Plant waste.

216-T-26 Crib - - - - K Stabilized in 1990.

216-T-27 Crib - -- - - K Stabilized in 1990.

216-T-28 Crib - - - - K Stabilized in 1990.

216-T-29 Crib - - - -

216-T-31 French Drain - - -- - - Exhumed in 1959.

216-T-32 Crib - K - - K

216-T-33 Crib - K - - K

216-T-34 Crib - R? - - K Stabilized 1990; received 300 Area
laboratory waste.

216-T-35 Crib -- - - - K Stabilized 1990; received 300 Area
laboratory waste.

216-T-36 Crib - - - - K

216-W-LWC Crib - - - -S
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Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate Area. Page 5 of 11

Surface
Soil Surface

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks

___________________ _____ iReverse wals,___________

216-T-2 Reverse Well - R- - K

216-T-3 Reverse Well -- - - K

_______________________ PnDtcesand. Tenches':,

216-T-4A Pond - - -- S Radionuclides exhumed.

216-T-4B Pond - K -- - S Actively dredged since 1977.

216-T-1 Ditch - K S - -

216-T-4-ID Ditch - R? K - K Dredged in 1989.

216-T-4-2 Ditch - K K - K

200-W Powerhouse Pond - -- - --

216-T-S Trench - K - - K

216-T-9 Trench - R - - R Site exhumed in 1972.

216-T-10 Trench - R - -- R Site exhumed in 1972.

216-T-11 Trench - R - - R Site exhumed in 1972.

216-T-12 Trench - K - - K

216-T-13 Trench - - - - S

216-T-14 Trench - K - - K

216-T-15 Trench - K - - K

WHC(TPLANT)\8-31-92\03221T

0s

to
CD

U
0

0

w



Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate Area. Page 6 of 11

Surface
Soil Surface

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks

216-T-16 Trench - K - - K

216-T-17 Trench - K - - K

216-T-20 Trench - R- - K

216-T-21 Trench -- - - - K

216-T-22 Trench -- - - - K

216-T-23 Trench - - -- - K

216-T-24 Trench - - - - K

216-T-25 Trench - - - - K

26_7-W _eptTk -- afia ra -eld

2607-WI Septic Tank - -- - -

2607-W2 Septic Tank - - - - -

2607-W3 Septic Tank - -- -

2607-W4 Septic Tank - - - - -

2607-WT Septic Tank - - - - -

2607-WTX Septic Tank - - - - -

:_TrauserFAbilities, Diversion Boxes, and Pipelines

241-T-151 Diversion Box -- - - - - No leaks reported.

241-T-152 Diversion Box - - - -- -- No leaks reported.
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Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate Area. Page 7 of 11

WHC(TPLANT)\8-31-92\03221T

4~..

F-)
OQ

Surface
Soil Surface

Source Waste Management Unit Air (0-1 in) Water Biota Vadose Zone Remarks

241-T-153 Diversion Box - -- - - - No leaks reported.

241-T-252 Diversion Box - - - - - No leaks reported.

241-TR-152 Diversion Box - - - - - No leaks reported.

241-TR-153 Diversion Box - - - -- - - No leaks reported.

241-TX-152 Diversion Box - - - - - No leaks reported.

241-TX-153 Diversion Box - - - - - UPR-200-W-126 occurred here.

241-TX-154 Diversion Box - K - - - Ground cave-in in process line.

241-TX-155 Diversion Box - - -- - - UPR-200-W-5 & 28 occurred here.

241-TXR-151 Diversion Box - - - -

241-TXR-152 Diversion Box - - - - - No leaks reported.

241-TXR-153 Diversion Box - - - - - No leaks reported.

241-TY-153 Diversion Box - - - - - No leaks reported.

242-T-151 Diversion Box - - -- - - No leaks reported.

207-T Retention Basin - K - - S

0
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Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate Area. Page 8 of 11

Surface
soil Surface

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks

Burial Sites

200-W Ash Disposal Basin - S - - Chemical detonation site

200-W Ash Pit Demolition Site - - - -

200-W Burning Pit - S - - -

200-W Powerhouse Ash Pit - - - -

218-W-8 Burial Ground - S - - S

UN-200-W-2 - K - - S Failed waste line 10 ft. below surface.

UN-200-W-3 - S - - -

UN-200-W-4 - S -- -

UN-200-W-7 - S -- - -

UN-200-W-8 - K - - - Covered with 10 ft. of soil.

UN-200-W-14 - K - - S Covered with 1 ft. of soil.

UN-200-W-17 - S -- -

UN-200-W-27 -- S - - -

UN-200-W-29 - S - - S See UPR-200-W-97 also.

WHC(rPLANT)\8-31-92\03221T
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Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate \rea. Page 9 of 11

Surface
Soil Surface

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks

UN-200-W-38 - S - - -

UN-200-W-58 - R? -- - -

UN-200-W-62 - R? -- - S Covered with sand and gravel.

UN-200-W-63 - R? - - - Covered with sand and gravel.

UN-200-W-64 - S - - -

UN-200-W-65 - S - --

UN-200-W-67 - S - -

UN-200-W-73 - S

UN-200-W-76 - - - - - Near 241-TX-155 diversion box.

UN-200-W-77 - - - -

UN-200-W-85 - R - - - Decontaminated to background levels.

UN-200-W-88 - R - - - Contamination removed.

UN-200-W-97 -- K - - S

UN-200-W-98 - K - - S

UN-200-W-99 - K - - -- Related to 241-TX-153 diversion box.

UN-200-W-100 - S - - - Area covered with 1 ft. soil.

WHC(TPLANT)\8-31-92\03221T
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Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate Area. Page 10 of 11

Surface
Soil Surface

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks

UN-200-W-102 - S -- - S

UN-200-W-113 -- S - - S

UN-200-W-135 - S -- - S

UPR-200-W-5 - - - - - Removed from radiation zone status.

UPR-200-W-12 - S - -

UPR-200-W-21 - s - - S

UPR-200-W-28 - S - - - Leak from 241-TX-155 diversion box.

UPR-200-W-37 - - - -- -

UPR-200-W-40 - S - - - Leakage from 241-TX 154 diversion
box and 241-TX-302C catch tank.

UPR-200-W-70 - K - -- - 200-W Burning Ground.

UPR-200-W-126 - - -- -- - Employee contamination.

UPR-200-W-129 - S - - - At 241-TX-1 13 tank.

UPR-200-W-131 - S - - - Leak from 241-TX-155 diversion box.

UPR-200-W-147 - -- - - K Near 241-T-103 tank.

UPR-200-W-148 - -- - - K Leak from 241-T-106 tank.

UPR-200-W-149 - S -- - K Possibly a leak from 241-TX-107 tank.

UPR-200-W-150 - S - - K Leak from 241-TY-103 tank.

UPR-200-W-151 - S - - K Leak from 241-TY-104 tank.
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Table 4-2. Summary of Chemical Contamination in
Various Affected Media for T Plant Aggregate Area. Page 11 of 11

Surface
Soil Surface

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks

UPR-200-W-152 - - - - K Leak from 241-TY-105 SingleShell
Tank.

UPR-200-W-153 - S S -- K Leak from 241-TY-106 Single-Shell
I I_ I_ III_ ITank.

UPR-200-W-160 -- K - -- S

Notes:

S Suspected contamination, based on WIDS (WHC 1991a) and other waste inventory data.
K Known contamination based on chemical analytical data, WIDS (WHC 1991a), or other sources.
R Complete remediation reported.
R? Remediation attempted, effectiveness not documented.
- No contamination indicated.t0o
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 1 of 10
Waste Management Unit or Inventory Surface Waste, External Biota Borehole

Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics
Survey Sampling Monitoring

S~~Tanks anjd Vmi~t ____s

241-T-101 Single-Shell Tank C,R R NA NA NA NA

241-T-102 Single-Shell Tank C,R R NA NA NA NA

241-T-103 Single-Shell Tank C,R R NA NA NA NA

241-T-104 Single-Shell Tank C,R R NA NA NA NA

241-T-105 Single-Shell Tank C,R R NA NA NA NA

241-T-106 Single-Shell Tank C,R R NA NA NA NA

241-T-107 Single-Shell Tank C,R R NA NA NA NA

241-T-108 Single-Shell Tank C,R R NA NA NA NA

241-T-109 Single-Shell Tank C,R R NA NA NA NA

241-T-110 Single-Shell Tank C,R R NA NA NA NA

241-T-1Il Single-Shell Tank CR R NA NA NA NA

241-T-1 12 Single-Shell Tank C,R R NA NA NA NA

241-T-201 Single-Shell Tank C R NA NA NA NA

241-T-202 Single-Shell Tank C,R R NA NA NA NA

241-T-203 Single-Shell Tank C,R R NA NA NA NA

241-T-204 Single-Shell Tank C,R R NA NA NA NA

241-TX-101 Single-Shell Tank C,R - R NA NA NA NA

241-TX-102 Single-Shell Tank CR R NA NA NA NA
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*1~~.

is)

U0

a'j



fl I *. V
1~j ' 3 ~ ai~ ~

1 5 31 .,4

Table 4-3. Types of Data Available for each Waste Management Unit. Page 2 of 10
Waste Management Unit or Inventory Surface Waste, External Biota Borehole

Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics
Survey Sampling Monitoring

241-TX-103 Single-Shell Tank C,R R NA NA NA NA

241-TX-104 Single-Shell Tank C,R R NA NA NA NA

241-TX-105 Single-Shell Tank C,R R NA NA NA NA

241-TX-106 Single-Shell Tank C,R R NA NA NA NA

241-TX-107 Single-Shell Tank C,R R NA NA NA NA

241-TX-108 Single-Shell Tank C,R R NA NA NA NA

241-TX-109 Single-Shell Tank C,R R NA NA NA NA

241-TX-110 Single-Shell Tank C,R R NA NA NA NA

241-TX-1I Single-Shell Tank C,R R NA NA NA NA

241-TX-1 12 Single-Shell Tank C,R R NA NA NA NA

241-TX-113 Single-Shell Tank CR R NA NA NA NA

241-TX-114 Single-Shell Tank C,R R NA NA NA NA

241-TX-115 Single-Shell Tank C,R R NA NA NA NA

241-TX-116 Single-Shell Tank C,R R NA NA NA NA

241-TX-117 Single-Shell Tank C,R R NA NA NA NA

241-TX-118 Single-Shell Tank C,R R NA NA NA NA

241-TY-101 Single-Shell Tank CR R NA NA NA NA

241-TY-102 Single-Shell Tank C,R - R NA NA NA NA

241-TY-103 Single-Shell Tank C,R R NA NA NA NA
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Table 4-3. Types of Data Available for each Waste Management Unit.
Waste Management Unit or Inventory Surface Waste, External Biota Borehole

Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics
Survey Sampling Monitoring

241-TY-104 Single-Shell Tank C,R R NA NA NA NA

241-TY-105 Single-Shell Tank C,R R NA NA NA NA

241-TY-106 Single-Shell Tank C,R R NA NA NA NA

241-T-361 Settling Tank R NA NA NA NA NA

241-T-301 Catch Tank NA NA NA NA NA NA

241-T-302 Catch Tank NA NA NA NA NA NA

241-TX-302A Catch Tank NA NA NA NA NA NA

241-TX-302B Catch Tank NA NA NA NA NA NA

241-TX-302C Catch Tank NA NA NA NA NA NA

241-TY-302A Catch Tank NA NA NA NA NA NA

241-TY-302B Catch Tank NA NA NA NA NA NA

244-TX Receiver Tank NA NA NA NA NA NA

244-TXR Vault NA NA NA NA NA NA

216-T-6 Crib C,R NA NA R NA NA

216-T-7TF Crib and Tile Field C,R NA NA R NA NA

216-T-8 Crib C,R NA NA R NA NA

216-T-18 Crib C,R NA NA NA NA NA

216-T-19TF Crib and Tile Field C,R R NA NA NA NA
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 4 of 10

Waste Management Unit or Inventory Surface Waste, External Biota Borehole
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics

Survey Sampling Monitoring

216-T-26 Crib C,R R NA NA R NA

216-T-27 Crib C,R R NA R R NA

216-T-28 Crib CR R NA NA R NA

216-T-29 Crib C NA NA NA NA NA

216-T-31 French Drain NA NA NA NA NA NA

216-T-32 Crib C,R NA NA NA NA NA

216-T-33 Crib C,R R NA NA NA NA

216-T-34 Crib C,R R NA NA NA NA

216-T-35 Crib C,R R NA NA NA NA

216-T-36 Crib C,R R NA NA NA NA

216-W-LWC Crib NA NA NA NA NA NA
..... ......

Reverse We.

216-T-2 Reverse Well C NA NA R NA NA

216-T-3 Reverse Well C,R NA NA NA NA NA

216-T-4A Pond NA NA NA R R NA

216-T-4B Pond R NA NA R R NA

216-T-1 Ditch C,R NA NA R NA NA

216-T-4-1D Ditch C,R NA NA R R NA
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 5 of 10
Waste Management Unit or Inventory Surface Waste, External Biota Borehole

Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics
Survey Sampling Monitoring

216-T-4-2 Ditch C NA C,R R R NA

200-W Powerhouse Pond NA NA NA NA NA NA

216-T-5 Trench C,R NA NA R NA NA

216-T-9 Trench NA NA NA NA NA NA

216-T-10 Trench NA NA NA NA NA NA

216-T-11 Trench NA NA NA NA NA NA

216-T-12 Trench R R NA R NA NA

216-T-13 Trench NA NA R NA NA NA

216-T-14 Trench C,R R NA R R NA

216-T-15 Trench C,R R NA NA R NA

216-T-16 Trench C,R R NA NA R NA

216-T-17 Trench C,R R NA NA R NA

216-T-20 Trench C,R NA NA NA NA NA

216-T-21 Trench C,R NA NA NA R NA

216-T-22 Trench C,R NA NA NA R NA

216-T-23 Trench C,R NA NA NA R NA

216-T-24 Trench C,R NA NA NA R NA

216-T-25 Trench C,R NA NA NA NA NA
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 6 of 10

Waste Management Unit or Inventory Surface Waste, External Biota Borehole
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics

Survey Sampling Monitoring I

Sepc Tanks and Drain Fields

2607-Wi Septic Tank NA NA NA NA NA NA

2607-W2 Septic Tank NA NA NA NA NA NA

2607-W3 Septic Tank NA NA NA NA NA NA

2607-W4 Septic Tank NA NA NA NA NA NA

2607-W Septic Tank NA NA NA NA NA NA

2607-WTX Septic Tank NA NA NA NA NA NA

T4anser Fa ties, Diversion Bxex, NA PipelAs A

241-T-151 Diversion Box NA NA NA NA NA - NA

241-T-152 Diversion Box NA NA NA NA NA NA

241-T-153 Diversion Box NA NA NA NA NA NA

241-T-252 Diversion Box NA NA NA NA NA NA

241-TR-152 Diversion Box NA NA NA NA NA NA

241-TX-153 Diversion Box NA NA NA NA NA NA

241-TX-152 Diversion Box NA NA NA NA NA NA

241-TX-154 Diversion Box NA NA NA NA NA NA

241-TX-154 Diversion Box NA NA NA NA NA NA

241-TX-155 Diversion Box NA NA NA NA NA NA

241-Mh-151 Diversion Box NA NA NA NA NA NA
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 7 of 10

Waste Management Unit or Inventory Surface Waste, External Biota Borehole
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics

Survey Sampling Monitoring

241-TXR-152 Diversion Box NA NA NA NA NA NA

241-TXR-153 Diversion Box NA NA NA NA NA NA

241-TY-153 Diversion Box NA NA NA NA NA NA

242-T-151 Diversion Box NA NA NA NA NA NA

207-T Retention Basin C NA NA NA R NA

______________ ___ _________ Burial Sitez, _ _ _ ___ _ _ _

200-W Ash Disposal Basin NA NA NA NA NA NA

200-W Ash Pit Demolition Site NA NA NA NA NA NA

200-W Burning Pit C NA NA NA NA NA

200-W Powerhouse Ash Pit NA NA NA NA NA NA

218-W-8 Burial Ground C,R NA NA NA NA NA

UNU- I NAed Re NA AA NA NA

UN-200-W-2 NA NA NA NA NA NA

UN-200-W-3 NA NA____ NA NA_ NA NA

UN-200-W-4 NA R NA NA NA NA

UN-200-W-7 NA NA NA NA NA NA

UN-200-W-8 NA R NA NA NA NA

UN-200-W-14 NA NA NA NA NA NA
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 8 of 10

Waste Management Unit or Inventory Surface Waste, External Biota Borehole
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics

Survey Sampling Monitoring

UN-200-W-17 R R NA NA NA NA

UN-200-W-27 NA NA NA NA NA NA

UN-200-W-29 C, R R CR NA NA NA

UN-200-W-38 NA R NA NA NA NA

UN-200-W-58 NA R NA NA NA NA

UN-200-W-62 NA R NA NA NA NA

UN-200-W-63 R R NA R NA NA

UN-200-W-64 R R NA NA NA NA

UN-200-W-65 NA R NA NA NA NA

UN-210-W-67 NA R NA NA NA NA

UN-200-W-73 NA R NA NA NA NA

UN-200-W-76 R NA NA NA NA NA

UN-200-W-77 R R NA NA R NA

UN-200-W-85 NA R NA NA NA NA

UN-200-W-88 C NA NA NA NA NA

UN-200-W-97 NA R NA NA NA NA

UN-200-W-98 C,R R NA R R NA

UN-200-W-99 R R NA NA NA NA

UN-200-W-100 C,R R NA NA NA NA
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Table 4-3. Types of Data Available for each Waste Management Unit.
Waste Management Unit or Inventory Surface Waste, External Biota Borehole

Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics
Survey Sampling Monitoring

UN-200-W-102 C,R NA NA NA NA NA

UN-200-W-113 NA NA NA NA R NA

UN-200-W-135 R R NA R NA NA

UN-200-W-137 NA NA NA NA NA NA

UPR-200-W-5 NA NA NA NA NA NA

UPR-200-W-12 NA R NA R NA NA

UPR-200-W-21 NA R NA NA NA NA

UPR-200-W-28 NA NA NA NA NA NA

UPR-200-W-37 NA R NA NA NA NA

UPR-200-W-40 NA NA NA NA NA NA

UPR-200-W-70 NA R NA NA NA NA

UPR-200-W-126 NA R NA NA NA NA

UPR-200-W-129 C R NA NA NA NA

UPR-200-W-131 C R NA NA NA NA

UPR-200-W-147 NA NA NA NA NA NA

UPR-200-W-148 C NA NA NA NA NA

UPR-200-W-149 C NA NA NA NA NA

UPR-200-W-150 C NA NA NA NA NA

UPR-200-W-151 C NA NA NA NA NA
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 10 of 10

Waste Management Unit or Inventory Surface Waste, External Biota Borehole
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics

Survey Sampling Monitoring

UPR-200-W-152 C NA NA NA NA NA

UPR-200-W-153 C NA NA NA NA NA

UPR-200-W-160 C,R NA NA NA NA NA

Notes: C = Chemical-related data
R = Radionuclide-related data
NA = Not available

H

w

WHC(TPLANT)\8-31-92\03221T
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Table 4-4. Summary of Air Monitoring Results (pCi/m3).

Sampling Location

Radionuclide
N153' N161'J N177"' N986a' N987"'

90Sr 6.50 x 104 6.46 x 10" 8.20 x 104 3.74 x 104 1.75 x 10-
13CS 3.05 x 10-03 1.54 x 104 2.58 x 104 7.23 x 104 5.47 x 10-

39p 2.88 x 10-03  2.27 x 10-05 3.28 x 10os 2.35 x 10s 6.88 x 100

U (total) 3.52 x 10-O 2.36 x 10-5s 1.15 x 10- 3.15 x 10-05 2.48 x 10-05

a' Values are averages for each year with a detection since 1985.
See Appendix A for complete data set.
See Plate 3 for sampling locations.

WHC(TPLANT)\8-31-92\03221T
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate
Area Waste Management Units. Page 1 of 8

Radiation Surveys

Survey
Waste Management Unit ct/min dis/min mrem/h Date Radiation Type

241-T-361 Settling Tank NA NA NA - -

241-T-301 Catch Tank NA NA NA - -

241-T-302 Catch Tank NA NA NA - -

241-TX-302A Catch Tank NA NA NA - -

241-TX-302B Catch Tank NA NA NA - -

241-TX-302C Catch Tank NA NA NA - -

241-TY-302A Catch Tank NA NA NA - -

241-TY-302B Catch Tank NA NA NA - -

244-TXR Receiver Tank NA NA NA - -

244-TXR Vault NA NA NA -

-~ - .2-:

216-T-6 Crib NC NC NC June 1990 -

216-T-7TF Crib and Tile Field NC NC NC Oct. 1987 -

216-T-8 Crib NC NC NC June 1990 -

216-T-18 Crib NC NC NC June 1990 -

216-T-19TF Crib and Tile Field - 3,000 - Oct. 1989 , y

216-T-26 Crib - 5,000 - Oct. 1989 0, y

WHC(rPLANT)\8-31-92\03221T

01 0
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate

Area Waste Management Units.

Radiation Surveys

Survey
Waste Management Unit et/min dislmin mrem/h Date Radiation Type

216-T-27 Crib - 50,000 25 Oct. 1989 Unknown

216-T-28 Crib - 50,000 - Oct. 1989 Unknown

216-T-29 Crib NA NA NA - -

216-T-31 French Drain NA NA NA - -

216-T-32 Crib NC NC NC Oct. 1987 -

216-T-33 Crib - 3,000 - June 1990 Unknown

216-T-34 Crib - 100,000 - June 1990 Unknown

216-T-35 Crib NC NC NC June 1990 -

216-T-36 Crib NC NC NC June 1990 -

216-W-LWC Crib NC NC NC Jan. 1990 -

216-T-2 Reverse Well NC NC NC June 1990 -

216-T-3 Reverse Well NC NC NC June 1990 -

_______________________________ ... Ponds, Ditches, andTrenecs

216-T-4A Pond NA NA NA

216-T-4B Pond NA NA NA - -

216-T-1 Ditch NC NC NC Nov. 1990 -

216-T-4-iD Ditch NC NC NC Feb. 1990 -

WHC(rPLANT)\8-31-92\03221T
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Table 4-5. Radiation and Dose Rate Surveys at the T
Area Waste Management Units.

Plant Aggregate
Page 3 of 8

Radiation Surveys

Survey
Waste Management Unit ct/min dis/min mrem/h Date Radiation Type

216-T-4-2 Ditch NC NC NC Feb. 1989 -

200-W Powerhouse Pond NA NA NA - -

216-T-5 Trench NC NC NC Oct. 1987 -

216-T-9 Trench NA NA NA - -

216-T-10 Trench NA NA NA - -

216-T-11 Trench NA NA NA - -

216-T-12Trench 500 - - June 1984 s, V

216-T-13 Trench NA NA NA - -

216-T-14 Trench - 4,000 - Jan. 1990 0, y

216-T-15 Trench - 4,000 - Jan. 1990 0, y

216-T-16 Trench - 4,000 - Jan. 1990 , y

216-T-17 Trench - 4,000 - Jan. 1990 0, y

216-T-20 Trench NC NC NC June 1990 -

216-T-21 Trench NC NC NC Dec. 1990 -

216-T-22 Trench NC NC NC Dec. 1990 -

216-T-23 Trench NC NC NC Dec. 1990 -

216-T-24 Trench NC NC NC Dec. 1990 -

216-T-25 Trench NC NC NC Dec. 1990 -

WHC(TPLANT)\8-31-92\03221T
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate
Area Waste Management Units. Page 4 of 8

Radiation Surveys

Survey
Waste Management Unit ct/min dis/min mrem/h Date Radiation Type

2637-W _SeptTak NA N t n a i-eld

2607-WI Septic Tank NA NA NA -

2607-W2 Septic Tank NA NA NA - -

2607-W3 Septic Tank NA NA NA - -

2607-W4 Septic Tank NA NA NA - -

2607-WT Septic Tank NA NA NA - _

2607--WTX Septio Tank NA NA NA - -

241-T-152 Diversion Box NA______ NrAt~e NAntis -vriit~e 7'-241-T-151 Diversion Box NA NA NA - -

241-T-152 Diversion Box NA NA NA - -

241-T-153 Diversion Box NA NA NA - -

241-T-252 Diversion Box NA NA NA - -

241-TR-152 Diversion Box NA NA NA - -

241-TR-153 Diversion Box NA NA NA

241-TX-152 Diversion Box NA NA NA - -

241-TX-153 Diversion Box NA NA NA - -

241-TX-154 Diversion Box NA NA N

241-TX-155 Diversion Box NA NA N

WHC(TPLANT)\8-31-92\03221T
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate
Area Waste Management Units.

Radiation Surveys

Survey
Waste Management Unit Ct/min dis/min mrem/h Date Radiation Type

241-TXR-151 Diversion Box NA NA NA - -

241-TXR-152 Diversion Box NA NA NA - -

241-TXR-153 Diversion Box NA NA NA - -

241-TY-153 Diversion Box NA NA NA - -

242-T-151 Diversion Box NA NA NA - -

Basins
207-T Retention Basin NC NC NC Jy 90 -

~Brialh Sites

200-W Ash Disposal Basin NA NA NA -

200-W Ash Pit Demolition Site NA NA NA -

200-W Burning Pit NA NA NA -

200-W Powerhouse Ash Pit NA NA NA - -

218-W-8 Burial Ground NC NC NC July 1990 -

Unpannd eeases NA NA

UN-200-W-2 NA NA NA - -

UN-200-W-3 NA NA NA -- --

UN-200-W-4 NA NA NA - -

UN-200-W-7 NA NA NA - -

WHC(TPLAN1)\8-31-92\03221T

0
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate
Area Waste Management Units. Page 6 of 8

Radiation Surveys

Survey
Waste Management Unit et/min dis/min mrem/h Date Radiation Type

UN-200-W-8 NA NA NA - -

UN-200-W-14 NA NA NA - -

UN-200-W-17 NA NA NA - -

UN-200-W-27 NA NA NA - -

UN-200-W-29 NA NA NA - -

UN-200-W-38 NA NA NA - -

UN-200-W-58 NA NA NA - -

UN-200-W-62 NA NA NA - -

UN-200-W-63 NA NA NA - -

UN-200-W-64 NA NA NA - -

UN-200-W-65 NA NA NA - -

UN-200-W-67 NA NA NA - -

UN-200-W-73 NA NA NA - -

UN-200-W-76 NA NA NA - -

UN-200-W-77 NA NA NA - -

UN-200-W-85 NA NA NA - -

UN-200-W-88 NA NA NA - -

UN-200-W-97 600 - - Dec. 1990 S, y

WHC(rPLANT)\8-31-92\03221T
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate
Area Waste Management Units. Page 7 of 8

Radiation Surveys

Survey
Waste Management Unit et/min dis/min mrem/h Date Radiation Type

UN-200-W-98 300 - - Oct. 1990 fl, y

UN-200-W-99 4,000 - - Sept. 1989 0, 'Y

UN-200-W-100 NA NA NA -

UN-200-W-102 NC NC NC Oct. 1975 -

UN-200-W-113 NC NC NC Dec. 1990 -

UN-200-W-135 NA NA NA - -

UPR-200-W-5 NA NA NA - -

UPR-200-W-12 NA NA NA - -

UPR-200-W-21 NA NA NA - -

UPR-200-W-28 NA NA NA - -

UPR-200-W-37 NA NA NA - -

UPR-200-W-40 NA NA NA - -

UPR-200-W-70 NA NA NA - -

UPR-200-W-126 NA NA NA - -

UPR-200-W-129 NA NA NA - -

UPR-200-W-131 NA NA NA - -

UPR-200-W-147 NA NA NA - -

UPR-200-W-148 NA NA NA - -

WHC(TPLANT)\8-31-92\03221T
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate
Area Waste Management Units. Page 8 of 8

Radiation Surveys

Survey
Waste Management Unit etlmin dis/min mrem/h Date Radiation Type

UPR-200-W-149 NA NA NA - -

UPR-200-W-150 NA NA NA - -

UPR-200-W-151 NA NA NA - -

UPR-200-W-152 NA NA NA - -

UPR-200-W-153 NA NA NA - -

UPR-200-W-160 NA NA NA - -

NA No data available.
NC No contamination detected.
- Not applicable

WHC(TPLANI)\8-31-92\03221T
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Table 4-6. Results of External Radiation Monitoring, 1985-1990:
TLDs (mrem/yr). Page 1 of 2

Readings in mrem/yr
Location 1985 1986 1987 1988 1989 1990 Average

Total

274-W
max - -- - -- -- 88
min -- - - - - 38

total - - - - - 73 73

218-W-2A
max - - - - -- 124
min - - -- - - 100
total - - -- - -- 108 108

221-T East
max - - - - - 124
mm - - - - -- 104

total -- - -- - -- 109 109

241-TX Tank Farm
East

max - - -- - - 160
min -- - - - - 136
total -- - - -- 147 147

2W2
max 160 178 131 156 - - 156
min 96 134 106 123 - - 115
total 126 152 118 133 - - 132

2W3
max 80 93 105 118 -- - 99
min 64 65 79 90 -- - 75
total 74 76 89 101 - - 85

2W4
max 82 96 100 114 - - 98
min 64 74 80 92 - - 78
total 73 81 88 99 -- - 85

2W5
max 80 97 107 105 - -- 97
min 64 64 77 93 -- - 75
total 73 78 90 99 - - 85

2W7
max 98 118 115 136 120 - 117
min 69 74 91 94 60 -- 77

total 85 93 102 110- 99 -- 98

2W9
max 84 106 107 123 -- - 105
min 69 70 80 97 - -- 79
total 76 85 92 109 - - 91

WHC(TPLANT)\8-30-92\03221T

4T-6a
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Table 4-6. Results of External Radiation Monitoring, 1985-1990:
TLDs (nirem/yr). Page 2 of 2

Notes:
-- indicates results not reported.
Monthly/quarterly dose rates normalized to annual dose rate equivalent.
max - maximum quarterly value reported.
min - minimum quarterly value reported.
total - annual average value reported.
Data Sources: Elder et al. 1986 through 1989, Schmidt et al. 1990 and 1992.
See Plate 3 for sample locations.

WHC(TPLANT)\8-30-92\03221T

4T-6b

Readings in mreni/yr

Location 1985 1986 1987 1988 1989 1990 Average
Total

2W10
max 77 101 109 115 - -- 101
min 59 66 83 92 - - 75
total 71 78 91 100 - - 85

2W12
max 76 89 99 125 - -- 97
min 62 64 69 89 - - 71
total 68 74 82 101 - - 81

2W13
max 141 169 145 196 160 - 162
min 69 101 117 125 96 - 127
total 105 131 135 150 133 - 131

2W14
max 71 90 98 101 - - 90
min 58 60 72 86 - - 69
total 64 70 83 92 - - 77

2W15
max 84 107 122 111 - - 106
min 64 66 80 90 - - 75
total 76 81 96 100 - - 88

2W19
max 80 94 116 109 - - 100
min 62 63 79 85 - - 72
total 72 74 96 96 - - 85

2W20
max 76 104 117 124 - - 105
min 62 64 80 93 - - 75
total 71 80 93 105 - - 87
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). Page 1 of 10

WHC(TPLANT)\8-31-92\03221T

Sampling Locations
Radionuclide 2W2' 2W38 2W4 2W 2W7' 2W8" 2W9a

7 Be
141Ce 0.00E+00 -- 1.40E-02 - -5.63E-02 2.35E-02 1.03E-02
44Ce 0.001E+00 - 2.80E-02 - -2.48E-02 -2.33E-01 2.81E-02

58Co 0.00E+00 1.30E-01 4.96E-02 - -6.28E-03 -7.41E-03 6.94E-03

6Co -4.60E-03 -1.50E-03 -1.1511-03 3.65E-02 7.59E-03 8.66E-02 7.57E-03
13Cs 0.00E+00 5.OOE-02 1.80E-02 7.00E-02 -2.23E-01 -1.07E-03 9.07E-03
I3Cs 6.40E+00 1.74E+00 1.89E+00 1.98E+00 4.51E+00 4.75E+01 4.91E+00
152Eu 5.90E-02 9.8013-02 1.68E-01 1.59E-01 7.55E-02 1.35E-01 1.10E-01
154Eu -2.3013-02 1.80E-02 -4.00E-03 -3.40E-02 -2.90E-02 3.58E-02 1.23E-02
155Eu 5.5013-02 2.60E-02 5.60E-02 4.40E-02 3.31E-02 -2.27E-02 7.99E-02
1291 -- - - -1.58E-02 -1.74E+00 -9.97E-01

40K - -- --

SMn 1.30E-02 1.70E-02 1.27E-02 4.10E-02 2.07E-02 2.01E-02 1.1SE-02

9sNb -3.20E-02 3.90E-03 -3.40E-03 -2.90E-02 -4.88E-02 -9.56E-03 -2.32E-02

21211b - -----

-2

U
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). Page 2 of 10

WHC(TPLANT)\8-31-92\03221T

I7

Sampling Locations
Radionuclide 2W2' 2W3a 2W4' 2W5' 2W7/ 2W8' 2W9"

214Pb 6.00E-01 6.20E-01 6.60E-1 7.80E-01 5.36E-01 5.64E-01 5.36E-01

23p 1.701E-03 1.07E-03 3.1IE-03 2.53E-03 3.41E-03 4.93E-03 1.IOE-02

Pu 7.90E-01 9.23E-02 2.50E-01 1.60E-01 5.63E-02 1.01E-01 1.26E+00
22Ra - - - - - -

105/106Ru 6.1OE-02 0.00E+00 2.92E01 2.30E-02 1.44E-01 -7.66E-02 -5.1SE-02

125Sb -- - -- --

9Sr 9.10E-01 5.43E-01 9.03E-01 7.20E-01 4.39E-01 1.07E+OO 1.96E+00

TC -- - - -- 1.27E-01 3.47E-1 5.03E-02

.U 3.00E-01 3.50E-01 4.13E-01 4.10E-01 3.17E-01 3.36E-01 2.59E-01
235U - - -

23$u 3

6Zn - 4.401-01 -2.20E-02 - -1.04E-01 -6.15E-02 -3.82E-02
95Zr 3.701E-03 2.OOE-02 5.00E-03 1.10E-02 -1.67E-03 1.27E-02 3.49E-02

0
C

0'

0
i-i
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). Page 3 of 10

WHC(TPLANT)\8-31-92\03221T

0

Sampling Locations

Radionuclide 2W1(t' 2W12' 2W13"' 2W144' 2W15"I 2W19" 2W20"

7Be --
141Ce - - -4.071E-02 -1.69E-02 6.501E-03 1.27E-01
t"Ce - - -1.02E-01 3.061E-02 2.6013-02 8.60E-02
SaCo 3.00E-02 -- 1.2013-02 3.0313-02 -4.601E-04 -7.901E-04

"Co 1.201E-02 -1.20E-02 -5.62E-03 2.521E-02 1.011E-02 2.801E-02 -1.OOE-02

'3Cs 6.50E-02 6.0013-02 2.41E-02 4.18E-02 6.2013-02 6.70H-02 8.00E-02

17CS 1.4413+00 1.111+00 1.8813+01 2.9313+00 3.031+00 7.38E+00 1.7413+00
1Eu 1.351E-01 9.201E-02 6.73E-02 8.721E-02 1.181E-01 1.67E-01 1.301E-01
154Eu -2.80E-02 2.901E-03 2.36E-02 -1.171E-02 6.66E-02 6.74E-02 -2.921E-02
15SEu 7.951E-02 7.30E-02 3.821E-02 2.33E-02 5.00E-02 5.75E-02 7.801E-02
1291 - - -1.43E+00 -2.29E-01 - -

Mn 13013-03 1.591-01 S.IE-03 5.30E-03 -8,75E-03 1,35E3-02 -5.20E-03

4~.
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). Page 4 of 10

WHC(TPLANT)\8-31-92\03221T

Sampling Locations

Radionuclide 2W10"' 2W12" 2W13a' 2W14m' 2W15d' 2W19'd 2W20

95Nb -2.OOE-02 -1.80E-02 -1.95E-02 1.43E-02 -9.20E-03 -3.20E-02 -9.1OE-03
212n24Pb 6.60E-01 5.30E-01 6.17E-01 6.92E-01 7.60E-01 6.30E-01 6.90E-01
23SPu 2.60E-03 2.17E-03 1.87E-03 3.57E-03 6.68E-03 9.18E-03 4.30E-03

23po 2.97E-01 9.77E-02 1.06E-01 2.79E-01 6.68E-01 4.45E-01 2.33E-01
2 SRa - - . .

1051106Ru -3.80E-02 4.OOE-02 -8.10E-02 4.27E-02 -1.20E-01 3.31E-01 1.20E-02
1"Sb -- - --

90Sr 5.87E-01 3.27E-01 2.48E+00 4.14E-01 8.90E-01 7.18E-01 7.23E-01

"Te -- - -1.12E-01 -1.15E-01 -- -

U 4.43E-01 3.80E-01 3.83E-01 3.53E-01 6.03E-01 4.45E-01 4.43E-01
23sU - -- -
23 U - --

5Zn - - -1.OSE-01 -6.70E-02 -1.50E-02 -5.00E-03
9Zr 1.80E-02 3.30E-03 9.60E-03 6.18E-02 5.45E-03 1.05E-03 1.60E-02

-:3
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). Page 5 of 10

WHC(rPLANT)\8-31-92\03221T

0 0s

Sampling Locations

Radionuclide 12' 131"' 15Y 16 7 18 1

7Be -4.40E+01 NS NS -2.58E+01 -1.04E+01 -2.43E+01 1.82E+01
141Ce - - -

'4CePr -2.OOE-01 NS NS -1.70E-02 -1.39E-02 -4.18E41 -2.42E-01

"Co 1.22E-03 NS NS 4.SOE-02 2.56E-02 5.16E-03 6.24E-03
134Cs -1.48E-01 NS NS -1.30E-01 -3.43E-01 -5.09E-02 -1.14E-01
137Cs 3.97E+00 NS NS 4.24E+00 6.21E+00 4.111+00 1.31E+00
152 Eu - - - -
ISEu 5.19E-03 NS NS 5.67E-02 2.37E-02 4.39E-02 6.80E-02

1
5sEu 7.15E-02 NS NS -2.78E-02 2.82E-02 3.57E-02 8.11E-03

1291 - - -

4K 1.23E+01 NS NS 1.22E+01 1.55E+01 1.34E+01 1.39E+01
54Mn - - - - - -

C4D
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). Page 6 of 10

WHC(rPLANT)\8-31-92\03221T

7

Sampling Locations

Radionuclide 12i 13b' 14l 155" 16w' 7ljI 18'

2 12pb 6.61E-01 NS NS - 8.04E-01 6.461-01 6.46E-01

2 14pb 5.96E-01 NS NS 6.08E-01 7.54E-01 5.62E-01 5.63E-01

23&Pa 2.15E-03 NS NS 9.67E-04 1.78E-03 1.17E-03 2.98E-03

23924OpU 7.46E-02 NS NS 4.00E-02 7.00E-02 5.76E-02 2.57E-01

22SRa 5.53E-01 NS NS - 6.03E-01 5.82E-01 5.04E-01

10sRu 1.88E-01 NS NS 4.11E-01 3.24E-02 -3.46E-o1 -2.35E-01

12SSb 2.53E-02 NS NS -1.85E-02 1.13E-01 5.38E-02 -4.04E-02

9'Sr 3.81E-01 NS NS 4.47E-01 2.25E-01 3.40E-01 2.62E+00

U 2.34E-01 NS NS 1.37E-01 1.86E-01 1.38E-01 2.60E-01

23SU - NS NS - -

23U - NS NS - -

6Zn -4.OSE-01 NS NS -4.47E-01 -3.51E-01 -4.64E-01 -4.59E-01

9sZrNb 4.41E-01 NS NS -5.18E-01 -4.63E-01 -1.41E+00 1.28E+00

A
'73
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). Page 7 of 10

WHC(TPLANT)\8-31-92\03221T

'73

Sampling Locations

Radionuclide 9 20 2 1b' 22b/ 23 24I 25 bI

7Be 1.21E+01 -7.41E+00 0.00 0.00 0.00 0.00 0.00
141ce -- - --

144CePr 2.01E-01 -3.52E-03 -5.38E-01 -1.10E-01 -2.12E+00 -2.96E-01 1.25E+00
58Co

"Co 6.16E-03 -2.25E-02 4.13E-02 -2.39E-02 -1.1IE-02 -2.50E-03 9.89E-02
134CS -8.62E-02 -3.39E-01 -2.35E-01 -2.44E-01 -1.45E-01 -1.23E-02 4.40E-02

137Cs 3.32E+00 3.07E+00 4.20E+00 2.78E+00 9.91E+00 3.04E-01 2.56E+01
152EU - -- -

EU -3.53E-02 3.48E-02 5.33E-02 4.23E-02 9.77E-03 -4.70E-02 2.72E-02
5Eu -4.69E-02 7.79E-02 3.65E-02 1.181-01 4.37E-02 7.69E-03 4.85E-02

129, -

K 1.29E-01 1.401+01 1.64E+01 1.71E+01 1.73E+01 1.35E+01 1.53E+01
54Mn -

212Pb 6.04E-01 6.86E-01 -- - -

214pb 6.61E-01 6.49E-01 - -

238Pu 1.07E-03 8.871E-04 3.14E-02 3.78E-03 1.97E-03 6.73E-04 1.28E-02

U
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). Page 8 of 10

WHC(rPLANT)\8-31-92\03221T

0

Sampling Locations
Radionuclide 19", 2nI 2 1b1 22b1 2 3Yb 24' 25d

239/24pU 3.38E-02 6.62E-02 8.24E-02 1.12E-01 1.34E-02 2.55E-02 1.07E+00

2Ra 5.5013-01 6.33E-01 - - - --

10sRu -1.34E-01 -7.91E-02 2.20E-01 2.6713-02 6/3013-01 2.85E-01 3.72E-01

'2Sb 2.7013-02 -4.82E-03 -7.02E-02 -5.14E-02 1.12E-02 4.72E-02 -6.67E-02

9'Sr 3.14E-01 5.17E-01 7.88E-01 3.1713-01 9.26E-01 1.5513-01 3.11E+00

9STc -- -

U 2.97E-01 1.65E-01 5.83E-01 6.0013-01 1.04E+00 6.12E-01 5.86E-01
23sU - 3.411-02 3.0813-02 5.92E-02 3.52E-02 1.27E-02

U- 6.34E-01 6.73E-01 9.93E-01 6.14E-01 6.32E-01
65Zn -4.91E-01 -4.18E-01 -4.94E-01 -9.16E-01 -4.40E-01 1.67E-02 -3.51E-01
95ZrNb 3.19E+00 -1.40E+00 0.00 0.00 0.00 0.00 0.00

4

-3 td
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). Page 9 of 10

Sampling Locations

Radionuclide 26 36W' 50(p

'Be 0.00 1.6013+01
141c

'"CePr -4.0913-01 -1.39E+00 -1.38E-01
58CO

'Co -1.14E-01 4.39E-02 1.6713-02
134Cs -3.49E-02 -9.89E-02 -3.33F-01

MCs 4.40E+00 1.54E+01 6.6413-01
152EU -- ---

4Eu 2.1913-01 7.6013-02 4.51E-02

1ssEu 1.1313-01 -1.39E-01 6.0413-02 0

K 1.2413+01 1.2513+01 1.573+01
14 Mn -
21pb -8.0013-01

214Pb -- - 7.3413-01
23PU 9.2013-03 9.0813-04 9.2313-04

WHC(rPLANT)\8-31-92\03221T

4~.
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). Page 10 of 10

Source: Schmidt et al. 1990, 1992; Elder et al. 1986, 1987, 1988, and 1989.
af Values are averages for each year with a detection since 1985.
b' Sample locations for 1990.

Note: Negative values indicate concentrations at or near bakcground levels of radioactivity.

NS = No sample collected
- = No data reported

WHC(TPLANT)\8-31-92\03221T

0

Sampling Locations

Radionuclide 26) 361 501

23924pu 9.29E-01 4.65E-02 4.60E-02
2 sRa 6.24E-01

ios1u 8.69E-01 8.25E-01 1.24E-02
125sb 2.77E-03 -3.01E-02 1.61E-02

"Sr 2.02E+00 1.12E+00 4.41E-02
99Thc

U 5.26E-01 7.07E-01 9.54E-01

235U 3.01E-02 4.04E-02 3.8OE-02

23u 5.94E-01 6.96E-01 8.88E-01
65Zn -4.18E-01 -4.05E-01 -4.01E-01
95ZrNb 0.00 -3.02E+00

U
0

w
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Table 4-8. Summary of Fenceline Soil Sampling Results for Radionuclides (pCi/g).

Site
Radionuclide

TX-TF-SEa TX-TF-W"' TX-TF-N&

141Ce 7.50E-03 4.60E-03 1.03E-02

14Ce 6.90E-02 1.40E-01 -4.90E-02

58CO 6.80P-03 -1.60E-02 -8.90E-03
60Co -2.30E-02 -5.70E-03 I.40E-02

1Cs 2.60E-02 1.43E-02 3.33E-04

1Cs 2.11B+01 1.11E+01 3.36E+01
152Eu 1.501-01 9.93E-02 8.63E-02
154u -9.20E-03 4.73E-02 2.35E-02

155Eu 1.30E-01 1.03E-01 1.90E-02

4Mn 1.80E-02 1.11E-02 -1.90E-03

23Pu 9.30E-04 6.50E-04 5.77E-04

23Pu 4.10E-02 1.95E-02 3.41E-01

1 .Ru -5.90E-02 7.35E-02 7.62E-02

90Sr 4.08E+00 5.29E+00 3.07E+00

U 2.70E-01 3.35E-01 3.82E-01
65Zn 2.60E-02 -4.70E-02 1.70E-02
95Zr 4AE-03 2.10E-02 5.15E-02

Source: Elder et al. 1986, 1987, 1988, 1989; Schmidt et al. 1990, 1992.
" Values are averages for each year with a detection since 1985.
Note: Negative values indicate concentrations at or near background levels of radioactivity.

WHC/(rPLANT)/8-31-92/03221T.1

4T-8
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Table 4-9. Results of Surface Water Sampling (pCi/L).

1985 1986 1987 1988 1989 1990
Radionuclide Result Error Result Error Result Error Result ErrorJ Result Error Result Error

_____________lum __ ___ R i216-T44 Ditch.

beta (total) max 9.79E+02 3.60E+02 3.36E+02 2.76E+02 <1.00E+02 2.02E+02min 3.5E+01 2.901+01 <1.00E+02 <1.00E+02 <1.001+02 <1.00E+02
avg 1.59E+02 5.11E+02

alpha (total)max 2.3E+02 2.20E+01 7.0E+00 <4.0E+02 <4.0E+02 1.11E+02min 2.0E+01 <4.0E+01 <4.0E+01 <4.0E+02 <4.0E+02 <4.0E+02avg 6.0E+01 9.20E+01
1 Cs maX 2.4E+02 3.38E+02 1.89E+02 <2.5E+02 <2.0E+02 <2.0E+02min 4.3E+01 <2.0E+02 2.71+01 <2.0E+02 <2.0E+02 <2.0E+02

avg 8.0E+01 1.04E+02

9sr max 3.7E+02 <9.2E+01 3.0E+01 <1.0E+02 <1.0E+02 <1.0E+02min 1.4E+01 <1.0E+02 1.0E+02 <1.0E1+02 <1.0E+02 <1.0E+02
avg 6.3E+01 1.89E+02

pH max 8.0 8.3 8.0 8.8 9.06min 7.4 5.7 6.1 6.9 6.78avg 7.6 7.1 17.5 7.8 7.76

NO3  max <1.2 2.7 <1.2 <1.2 <1.2 <1.2(ppm) min <1.2 <1.2 <1.2 <1.2 <1.2 <1.2
avg <1.2 <1.2 <1.2 <1.2 <1.2 <1.2

Source: Schmidt et al. 1990, 1992; Elder et al. 1986, 1987, 1988, 1989.

Note: 216-T-4-2 Ditch receives 221-T and 224-T Buildings wastewater.
+ Indicates Positive Detection (Result Greater Than Error)

WHC/(TPLANT)/8-.31-92/03221T.1
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Table 4-10. Summary of Vegetation Sampling Results (pCi/g). Page 1 of 3

Sampling Iocations

Radionuclide 2W2" 2W39 2W4 2W5'R 2W7"' 2W8' 2W9'

7Be - - - - 1.19E+00 - 2.92E+00

'4CePr - - --

141- - - - -1.56E-02 - 6.82E-03

6Co -5.20E-03 5.30E-03 1.75E-02 -4.20E-03 -7.49E-03 8.57E-03 1.94E-03

134Cs - 9.60E-02 1.24E-01 1.03E-01 1.12E-01 1.08E-01 3.81E-01

1Cs 1.40E-01 1.84E-01 1.65E-01 2.05E-01 3.85E-01 1.34E+00 5.40E-01

152Eu 1.60E-02 2.30E-02 5.63E-02 -7.60E-02 2.721-02 -5.10E-02 2.04E-02
14Eu 3.50E-02 1.20E-02 2.57E-02 3.53E-02 2.IE-02 6.97E-02 2.62E-03
15sEu 1.90E-02 4.70E-04 8.70E-03 6.80E-03 1.04E-02 8.67E-02 2.88E-02
129 - - - - -1.84E-02 -2.53E-02 2.47E-02

K- - - - .56E+01 1.05E+01 8.29E+00

9Nb -5.40E-02 -3.60E-02 -1.67E-02 3.50E-02 -4.90E-03 3.26H-02 -4.17E-03

212Pb- - - -- 4.101E-01 9.26E-02 2.30E-02

214- - -- - 3.23E-01 1.03E-01 3.83E-02

23P- - - 1.04E-03 3.41E-04 3.06E-04
239/24 m - -- -- 2.20E-03 4.68E-03 8.01E-03 4.09E-02

"Ru - 1.19E-01 1.15E-01 1.64E-01 1.70E-01 1.02E-01 3.92E-02
10Ru - - 2.27E-01 - 2.88E-01 -

12SSb - -- -- -- ---

9Sr - -- 8.30E-02 2.41E-01 1.19E-01 4.63E-01 2.05E+00

- -- -- 1.43E+00 8.41E-01 8.07E-01

U - -- - -- - - -

6sZn - - -- - -- --

9,Zr -- 1.1IOE-02 - 2.88E3-02 6.49E-02 -2.3513-02

WHC/(rPLAN)/8-31-92/03221T.1
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Table 4-10. Summary of Vegetation Sampling Results (pCi/g). Page 2 of 3

Sampling Locations

Radionuclide 2 WlO'd 2Wl 2W13v 2Wl4' 2W15d' 2W19" 2W20a

7Be - - 1.78E+00 2.25E+00
144 CePr -- -

141Ce - -2.49E-02 -3.43E-03
6Co -1.20E-02 8.05E-03 3.98E-02 -2.50E-05 -5.40E-03 3.16E-02 3.93E-03
13Cs 1.52E-01 1.6413-01 7.60E-02 2.21E-01 7.60E-02 9.4513-02 6.80E-02
137CS 1.77E-01 9.80E-02 1.3813+00 2.45E-01 1.80E-01 2.50E-01 1.54E-01

LSZEu -1.OOE-02 5.20E-02 -3.00E-03 -7.30E-03 3.37E-02 4.00E-03 9.05E-02
1 4Eu 7.90E-02 9.40E-02 -3.56E-02 1.84E-02 -1.20E-02 1.87E-02 6.00E-03
1SEu 4.41E-02 - 3.0213-02 1.09E-02 1.9013-02 -4.20E-03
1291 - 2.90E-02 -7.42E-02 -1.94E-02

K-K -1.70E-01 1.06E+01 1.17E+01
9Nb -5.001-02 - 6.59E-02 -3.1813-03 3.82E-02 -2.10E-02 3.30E-02
2 12 pb - -

214pb

29/24-- - 7.90E-03 6.97E-03
10Ru 2.35E-01 1.07E-01 9.50E-02 2.03-E1 1.61E-01 9.10E-02 1.61E-01
10Ru 3.31E-01 5.41E-01 - - 2.87E-01
125Sb -- - --

'OSr -- 7.20E-02 4.20E-01 7.70E-02 9.20E-02
"TC -- 1.80E+00 7.5413-01 8.68E-01

U - - ---

65Zn - -

95Zr - 9.50E-02 -8.19E-03 -1.10E-02 3.8013-02 9.40E-03

WHC/(rPLANT)/8-31-92103221T.1
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Table 4-10. Summary of Vegetation Sampling Results (pCi/g).

Site

Radionuclide 26b 25b1 5Ob

7Be -4.19E-02 3.02E-02 3.36E-01

14CePr 3.34E-03 8.891-03 5.25E-02

"CO 1.69E-02 -4.14E-03 7.96E-03

13CS 4.15E-03 8.06E-04 -1.34E
137CS 3.31E-01 1.68E-01 4.52E+0
154Eu 5.22E-02 1.09E-02 1.431-01

1ssEu 2.67E-03 3.90E-03 -7.29E

40K 1.48E+01 1.58E+01 1.30E+0

212pb 3.50E-02 2.08E-02 8.45E-01

214pb -- -- 6.92E-01
23Pu 1.85E-04 1.85E-04 5.97E-04
23924OpU 5.12E-03 1.01E-02 4.64E-02
10Ru -3.81E-02 2.241-02 -4.91E

12Sb -1.20E-02 -7.65E-03 -4.25E
90Sr 8.20E-02 7.62E-02 3.461+0

U 5.041-02 1.45E-02 1.041-01

6Zu -1.551-02 -1.54E-02 -2.40E

9 5Zr 3.091-02 8.37E-03 2.43E-02

Source: Schmidt et al. 1990 and 1992; Elder et al. 1986, 1987, 1988, 1989.

"' Values are averages for each year with a detection since 1985.

bI Sample locations for 1990.

Note: Negative values indicate concentrations at or near background levels of radioactivity.

- = Not Reported

Page 3 of 3
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Table 4-11. Summary of Gamma-Ray Logs that were Reviewed. Page 1 of 2

Waste Management Number of Times
unit Well Number Logged Inclusive Dates

-Cribs andDrais

216-T-6 Cribs

216-T-7TF Crib and
Tile Field

299-Wi1-1

299-W-11-54

299-Wi1-55

299-WI1-56

299-Wi1-57

299-Wi1-58

299-Wi1-59

299-W11-60

299-Wi 1-61

299-WI 1-62

299-W1-63

299-Wi 1-64

299-WII-65

299-Wi 1-66

299-W11-67

299-W1O-59

299-W1O-03

299-W10-60

299-W1O-61

299-W10-62

299-W1O-63

299-W10-66

299-WIO-67

299-WIO-68

299-W1O-69

299-WIO-70

299-W1O-71

299-W10-72

299-WIO-74

299-WIO-77

299-W10-78

2/58 to 7/87

2/58 to 5/76

9/53 to 5/76

2/58 to 5/76

2/58 to 7/87

2/58 to 5/76

2/58 to 7/87

2/58 to 5/76

2/58 to 5/76

2/58 to 5/76

2/58 to 7/87

2/58 to 5/76

2/58 to 7/87

2/58 to 7/87

2/58 to 7/87

5/63 to 12/76

6/59 to 7/89

5/63 to 12/76

5/63 to 9/76

5/63 to 12/76

4/63 to 12/76

4/63 to 12/76

5/63 to 12/76

5/63 to 12/76

5/63 to 8/87

5/63 to 8/87

5/63 to 8/87

5/63 to 8/87

4/63 to 12/76

5/63 to 8/87

5/63 to 8/87

WHC/(rPLANT)/9-3-92/03221T.1 (client disk version)
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Table 4-11. Summary of Gamma-Ray 1gs that were Reviewed. Page 2 of 2

Waste Management Number of Times
Unit Well Number Logged Inclusive Dates

299-W1O-79 3 5/63 to 8/87

299-W1O-80 2 5/63 to 9/76

299-W1O-81 2 5/63 to 9/76

216-T-26 Crib 299-Wll-70 8 7/59 to 8/87

299-Wl1-82 3 4/84 to 8/87

216-T-27 Crib 299-W14-62 3 4/84 to 8/87

216-T-28 Crib 299-W14-03 4 4/63 to 8/87

299-W14-04 4 2/67 to 8/87

299-W14-53 9 7/59 to 8/87

299-W10-73 2 5/63 to 5/76

299-W1O-75 2 5/63 to 5/76

216-T-32 Crib 299-W10-56 2 5/63 to 5/76

299-W1O-76 2 5/63 to 8/87

216-T-34 Crib 299-Wlt-15 3 2/68 to 5/76

299-W11-16 4 2/68 to 7/87

216-T-35 Crib 299-W11-17 5 2/67 to 7/87

299-Wit-18 4 * 3/67 to 2/76

299-WI1-19 3 2/70 to 7/87

299-WI 1-21 3 2/70 to 7/87

216-T-36 Crib 299-WIO-02 2 5/76 to 7/87

299-W10-04 5 4/58 to 5/76

216-T-5 Trench 299-WIO-01 6 6/59 to 8/87

216-T-14 Trench 299-Wll-68 5 5/58 to 7/87

299-WII-69 4 5/58 to 7/87

216-T-15 Trench 299-WI1-80 2 3/84 to 6/86

216-T-17 Trench 299-Wit-81 2 3/84 to 6/86

216-T-21 Trench 299-W15-210 2 3/84 to 6/86

216-T-22 Trench 299-W15-81 2 5/63 to 12/76

299-W15-209 2 3/84 to 6/86

216-T-24 Trench 299-W15-211 2 3/84 to 6/86

WHC/(rPLANT)/9-3-92/03221T.1 (client disk version)
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Table 4-12. Potential for Migration of Liquid Discharges to the Unconfined Aquifer. Page 1 of 2

Range of Soil Column Pore Liquid Effluent Volume Potential Migration to
Waste Management Unit Volumes (m7 t Received in (M3) Unconfined Aquifer

216-T-6 Crib 435 to 1,305 45,000 Yes

216-T-7TF Crib and Tile Field 2,969 to 8,906 110,000 Yes

216-T-8 Crib 373 to 1,120 500 Yeshl

216-T-18 Crib 233 to 699 1,000 Yes

216-T-19TF Crib and Tile Field 4,169 to 12,508 455,000 Yes

216-T-26 Crib 227 to 680 12,000 Yes

216-T-27 Crib 227 to 680 7,190 Yes

216-T-28 Crib 227 to 680 42,300 Yes

216-T-29 Crib 899 to 2,697 74 No

216-T-32 Crib 881 to 2,644 29,000 Yes

216-T-33 Crib 224 to 671 1,900 Yes

216-T-34 Crib 2,070 to 6,209 17,300 Yes

216-T-35 Crib 4,290 to 12,871 5,720 Yes"

216-T-36 Crib 1,270 to 3,810 522 No

216-W-LWC Crib 1,974 to 5,922 1,200,000 Yes

SPoids; ~~~~~~~Ditches adTece _________

216-T-4A Pond 4,556 to 13,668 42,500,000 Yes

216-T-1 Ditch 12,571 to 37,712 178,000 Yes

216-T-5 Trench 318 to 953 2,600 Yes

216-T-12 Trench 71 to 214 5,000 Yes

216-T-14 Trench 1,648 to 4,943 1,000 No

216-T-15 Trench 1,648 to 4,943 1,000 No

216-T-16 Trench 1,648 to 4,943 1,000 No

216-T-17 Trench 1,648 to 4,943 1,000 No

WHC/(TPLANT)/8-31-92/03221T.1
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Table 4-12. Potential for Migration of Liquid Discharges to the Unconfined Aquifer. Page 2 of 2

Range of Soil Column Pore Liquid Effluent Volume Potential Migration to
Waste Management Unit Volumes (m)' Received in (in) Unconfined Aquifer

216-T-20 Trench 22 to 66 18.9 No

216-T-21 Trench 1,243 to 3,730 460 No

216-T-22 Trench 1,243 to 3,730 1,530 Yes

216-T-23 Trench 1,243 to 3,730 1,480 Yesy

216-T-24 Trench 1,243 to 3,730 1,530 Yesw

216-T-25 Trench 932 to 2,797 3,000 Yes

216T-2Revese Wells Well6,000Yes
216-T7-2 Reverse Well ? 6,000 JYes
216-T-3 Reverse Well ? 11,300 Yes

Source: WHC 1991a.

a/ Pore volume calculation: (waste unit section area) x (nominal depth to groundwater) x (porosity). Lower pore volume value reflects
0.10 porosity, higher pore volume reflects 0.3 porosity. Pore volume calculation does not account for the ability of the soil to
retain the liquid discharged. Groundwater depth of 50 m was used.

b/ The effluent volume received by these units exceeds the lower pore volume estimate but is below the high estimated. Given the
high permeability of the soil column in general, it is likely that some of the discharged waste volume reached groundwater.

WHCI(rPLAN4T)/8-31-92/03221T.1
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents

in the 241-T, -TX, and -TY Tank Farms.

Total T-101 T-102 T-103 T-104 T-105 T-106 T-107 T-108 T-109

(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies

1. Ao225 9e-09 le-10 4e-09 3e-09 4e-09 2e-08 Se-09 9e-09 9e-09

2. Ae227 3e-05 5e-07 2e-06 ie-05 3e-O5 7e-06 5e-06 2e-06 9e-06

3. Am241 9e+O1 2e+00 9e+00 2e+01 2e+01 3e+00 2e+00 2e-01 2e-02

4. Am242 2e-01 3e-03 2e-02 5e-04 8e-03 9e-04 2e-05 2e-06 3e-07

5. Am242m 2e-01 3e-03 2e-02 5e-04 8e-03 9e-04 2e-05 2e-06 3e-07

6. Amn243 9e-02 ie-03 8e-03 2e-03 2e-03 2e-04 5e-05 5e-06 6e-07

7. At2l7 Se-09 ie-10 4e-09 3e-09 4e-09 2e-08 4e-09 9e-09 9e-09

8. Ba135m 0 0 0 0 0 0 0 0 0

9. Bai37m 2e+04 4e+02 2e+03 le+04 7e-13 6e+02 7e-13 ie+03 Se+03

10. Bi2iO 7e-12 e-13 2e-12 7e-11 5e-l) 7e-11 4e-11 8e-12 3e-12

11. Bi2i1 3-O5 Se-07 2e-06 ie-05 3e-05 7e-06 Se-06 2e-06 9e-06

12. Bi2i3 9e-09 2e-10 5e-09 4e-09 4e-09 2e-08 5e-09 9e-09 9e-09

13. Bi214 2e-1i 4e-13 8e-12 3e-10 2e-09 3e-10 ie-10 3e-11 ic-11

14. C14 7e+01 le+00 7e+0O 2e-01 2e-16 le-01 3e-03 ie-01 le-01

15. Cm242 le-01 2e-03 ie-02 4e-04 7e-03 7e-04 2e-05 2e-06 2e-07

16. Cm244 4e-1 8-03 4e-02 le-03 le-19 6e-05 6E-20 ie-04 2e-05

17. Cm245 3e-O5 5e-07 3e-06 6e-08 2e-24 2e-09 ie-24 2e-09 3e-10

is. Cs135 le-01 2e-03 7e-03 9e-02 7e-18 4e-03 4e-18 7e-03 ic-01

19. Cs137 3e+04 4e+02 2e+03 ie+04 8e-13 6e+02 8e-13 ie+03 5e+03

20. Fr221 9e-09 le-10 4e-09 3e-09 4e-09 2e-0S 5e-09 9e-09 9e-09

21. Fr223 4e-07 7e-09 3e-08 2e-07 4e-07 ie-07 7e-08 3e-0 ie-07

22. 1129 le-01 2e-03 ie-02 Se-03 5e-19 3e-04 3e-19 5e-04 3e-03

23. Nb93m 1e+00 2e-02 le-ol 2e+00 le+00 9e-02 2e+00 2e-Oi 3e-02

WHC(TPLANT)/8-25-92/03221T.3
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 2 of 25

Total T-101 T-102 T-103 T-104 T-105 T-106 T-107 T-108 T-109
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies
24.Ni59 0 0 0 0 0 0 0 0 0
25. Ni63 8e+02 2e+01 5e+02 3e+00 3e-15 2e+00 Ie-15 3e+00 2e+01

26. Np237 8e-02 le-3 6e-03 ie-02 2e-04 6e-04 2e-05 2e-03 7e-03

27. Np239 8e-02 le-03 8e-03 2e-03 2e-03 2e-04 Se-05 5e-06 6e-07

28. Pa231 5e-05 9e-07 4e-06 4e-05 8e-05 2e-05 ic-05 5e-06 ie-05

29. Pa233 8e-02 le-03 6e-03 le-02 2e-04 7e-04 2e-05 2e-03 7e-03

30. Pa234m 5e-02 5e-03 2e-02 9e-01 2e+00 ie+00 3e-01 ie-1 4e-02

31. Pb209 9e-09 ie-10 4e-09 3e-09 4e-09 2e-08 5e-09 9e-09 9e-09

32. Pb2iO 6e-12 ie-13 2e-12 7e-l1 5e-10 6e-1I 3e-1I 8e-12 3e-12

33. Pb2ll 3e-05 5e-07 2e-06 ie-05 3e-05 7e-06 Se-06 2e-06 9e-06

34. Pb214 2e-1I 4e-13 8e-12 3c-10 2e-09 3e-10 te-lo 3e-11 ic-11

35. Pdi07 2e-01 4e-03 2e-02 8c-03 7e-19 4e-04 3E-19 7e-04 3e-03

36. Po2iO 6e-12 ie-13 2e-12 7e-11 Sc-10 6e-11 3e-l 8e-12 3e-12

37. Po213 8e-09 le-10 4e-09 3e-09 4e-09 2e-08 4e-09 9e-09 9e-09

38. Po214 2e-11 4e-13 ic-11 3e-10 3e-09 4e-10 ie-10 3e-ii ic-lI

39. Po2i5 3e-05 Se-07 2e-06 ie-05 3e-05 7e-06 5e-06 2e-06 9e-06

40. Po218 2e-11 4e-13 8e-12 3e-10 2e-09 3e-10 ic-10 3e-1 ie-11

41. Pu238 3e-02 5e-04 8e-02 2e+00 2e+01 3e+00 9e-02 8e-03 2e-03

42. Pu239 7e-05 ie-06 1-O1 te+02 2e+02 2e+01 Se+01 Se+00 Se-Ol

43. Pu240 ic-03 3e-05 2e-02 2e+01 3e+01 3e+00 4e+00 4e-01 4e-02

44. Pu241 2e-04 2e-06 8e-02 te+02 2e+02 2e+01 5e+00 5e-oi 6e-02

45. Ra223 3e-05 5e-07 2e-06 ie-05 3e-05 7e-06 5e-06 2e-06 9e-06

46. Ra225 9e-09 ie-10 4e-09 3e-09 4e-09 2e-08 5e-09 9e-09 9-09
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Table 4-13. TRAC Inventory of-Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms.

Total T-101 T-102 T-103 T-104 T-105 T-106 T-107 T-108 T-109
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies
47. Ra226 2e-11 4e-13 8e-12 3e-10 2e-09 3e-10 ic-o 3e-11 ic-11
48. RulO6 3e-05 Se-07 3e-06 3e-06 4e-06 3e-08 1-08 4e-07 4e-08
49. Sb126 4e-08 3e-09 2e-03 4e-01 2e-01 2e-02 3e-01 3e-02 3e-03
50. Sbl26m 4e-08 3e-09 2e-03 4e-01 2e-01 2e-02 3e-01 3e-02 3e-03
51. Se79 2e+00 4e-02 2e-01 9e-02 8e-18 Se-03 4e-18 9e-03 5e-02

52. Smi51 2e-04 2e-06 4e+00 6e+02 3e+02 4e+01 9e+02 9e+01 le+01
53. Sn126 4e-08 3e-09 2e-03 4e-01 2e-01 2e-02 3e-01 3e-02 3e-03
54. Sr9O 2e+03 4e+01 2e+04 4e+04 5e+03 2e+02 3e+04 3e+03 7e+01
55. T699 8e+01 ie+00 7e+00 3e+00 3e-16 2e-01 2e-16 3e-01 2e+00
56. Tb227 3e-05 5e-07 2e-06 e-05 3e-05 7e-06 5e-06 2e-06 9e-06
57. Th229 9e-09 le-10 4e-09 3e-09 4e-09 2e-08 4e-09 9e-09 9e-09
58. Th230 5e-10 Se-11 2e-09 6e-08 5e-07 7e-08 ce-08 4e-09 ie-09
59. Th231 2e-03 2e-04 8e-04 4e-02 le-01 Se-02 le-02 5-O3 2e-03
60.Th233 0 0 0 0 0 0 0 0 0
61. Tb234 5e-02 5e-03 2e-02 9e-01 2e+00 1e+00 3e-01 le-01 4e-02
62. T1207 3e-05 5e-07 2e-06 Ie-05 3e-05 7e-06 5e-06 2e-06 9e-06
63. U233 8e-06 2e-07 3e-06 2e-06 le-06 6e-06 le-06 4e-06 4e-06
64. U234 5e-06 5e-07 le-05 3e-04 3e-03 4e-04 5e-05 2e-05 5e-06
65. U235 2e-03 2e-04 8e-04 4e-02 ie-01 5e-02 e-02 5e-O3 2e-03

66. U238 5e-02 5e-03 2e-02 9-O1 2e+00 le+00 3e-01 le-01 4e-02
67. Y90 3e+03 4e+Oi 2e+04 4e+04 5e+03 3e+02 4e+04 4e+03 7e+01
68. Zr93 3e-07 le-08 le-02 2e+00 le+00 le-01 2e+00 2e-1 2e-02
TOTAL CURIES 6e+04 9e+02 5e+04 ie+05 le+04 2e+03 7e+04 9e+03 Ie+04
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Table 4-13. TRAC Inventory of
in the 241-T, -TX,

Chemical and Radionuclide Contents
and -TY Tank Farms.

Total T-110 T-111 T-112 T-201 T-202 T-203 T-204 Total T
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies
1. Ac225 2e-1l 6e-11 8e-11 0 2e-14 2e-13 0 6e-08
2. Ac227 4e-06 le-05 3e-05 0 le-12 le-11 0 le-04
3. Am241 8e+00 2e+01 3e+01 0 Se-02 Se-01 0 2e+02
4. Am242 Se-06 2e-03 3e-04 0 0 0 0 2e-01
5. Am242m 8e-06 2e-03 3e-04 0 0 0 0 2e-01
6. Am243 2e-05 le-04 5e-04 0 0 0 0 le-Ol
7. At2I7 2e-11 6e-11 8e-11 0 2e-14 2e-13 0 6e-08
8. Ba35m 0 0 0 0 0 0 0 0
9. Bal37m 2e-07 0 0 0 0 0 0 4e+04
10. B1210 2e-11 4e-11 3e-10 0 6e-14 6e-13 0 le-09
11. Bi2l1 4e-06 le-05 3e-05 0 le-12 i-l1 0 le-04
12. Bi213 2e-11 6e-11 8e-11 0 2e-14 2e-13 0 7e-08
13. Bi2l4 9e-11 2e-10 le-09 0 2e-13 2e-12 0 4e-09
14. C14 2e-12 0 4e-37 0 0 0 0 8e+01
15. Cm242 7e-06 2e-03 3e-04 0 0 0 0 le-0l
16. Cm244 6e-16 0 le-33 0 0 0 0 4e-01
17. Cm245 4e-20 0 0 0 0 0 0 3e-05
18. Csl35 2e-12 0 le-37 0 0 0 0 3e-01
19. Cs137 2e-07 0 le-31 0 0 0 0 Se+04
20. Fr221 2e-11 6e-11 8e-11 0 2e-14 2e-13 0 6e-08
21. Fr223 6e-08 ie-07 4e-07 0 2e-14 2e-13 0

22. 1129 8e-14 0 9e-39 0 0 0 0 j c-01
23. Nb93m 3e-01 2e-01 3e-01 0 0 0 0 e
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 5 of 25

Total T-110 T-111 T-112 T-201 T-202 T-203 T-204 Total T
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies

24.NiS9 0 0 0 0 0 0 0 0

25. Ni63 5e-11 7e-01 Se+00 0 0 0 0 ie+03

26. Np237 7e-05 le-04 3e-04 0 4e-07 4e-06 0 le-ol

27. Np239 2e-05 le-04 Se-04 0 0 0 0 9e-02

28. Pa231 9e-06 2e-05 7e-05 0 4e-12 4e-11 0 3e-04

29. Pa233 7e-05 lc-04 3e-04 0 4e-07 4e-06 0 le-01

30. Pa234m 2e-01 6e-01 2e+00 0 0 0 0 7e+00

31. Pb209 2e-1I 6e-11 8e-11 0 2e-14 2e-13 0 6e-08

32. Pb2lO 2e-lI 4e-l 3e-10 0 S-4 5e-13 0 le-09

33. Pb2l1 4e-06 ie-05 3e-05 0 le-12 Ie- 1 0 le-04

34. Pb214 9e-l1 2e-10 le-09 0 2e-13 2e-12 0 4e-09

35. Pdl07 le-13 0 le-38 0 0 0 0 2e-01

36. Po2lO 2e-11 4e-11 2e-10 0 Se-14 5e-13 0 9e-10

37. Po2l3 2e-lI 6e-11 8e-11 0 2e-14 2e-13 0 6e-08

38. Po214 ic-10 2e-10 le-09 0 3e-13 3e-12 0 5e-09

39. Po2l5 4e-06 ie-05 3e-05 0 le-12 Ic-11 0 le-04

40. Po2i8 9e-11 2e-10 le-09 0 2e-13 2e-12 0 4e-09

41. Pu238 4e-01 7e-01 le+0l 0 2e-03 2e-02 0 4e+Oi

42. Pu239 2e+02 le+02 2e+02 0 3e-01 3e+00 0 9e+02

43. Pu240 2e+01 2e+Oi 4e+01 0 6e-02 6e-01 0 ie+02

44. Pu241 4e+Ol ie+02 2e+02 0 3e-01 3e+00 0 7e+02

45. Ra223 4e-06 1-05 3e-05 0 le-12 Ie-11 0 le-04

46. Ra225 2e-11 6e-1 8e-11 0 2e-14 2e-13 0 6e-08
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 6 of 25

Total T-110 T-111 T-112 T-201 T-202 T-203 T-204 Total T
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies

47. Ra226 9e-l1 2e-10 le-09 0 2e-13 2e-12 0 4e-09

48. RulO6 2e-08 9e-08 7e-07 0 0 0 0 4e-05

49. Sb126 4e-02 4e-02 6e-02 0 0 0 0 le+00

50. Sb126m 4e-02 4e-02 6e-02 0 0 0 0 le+00

51. Se79 3e-12 0 3e-37 0 0 0 0 2e+00

52. Sm151 le+02 6e+01 7e+01 0 0 0 0 2e+03

53. Sn126 4e-02 4e-02 6e-02 0 0 0 0 le+00

54. Sr9O 4e+03 3e+03 4e+03 0 0 0 0 le+05

55. T699 le-lo 0 Se-36 0 0 0 0 9e+01

56. Th227 4e-06 9e-06 3e-05 0 le-12 le-11 0 le-04

57. Th229 2e-11 6e-11 8e-l1 0 2e-14 2e-13 0 6e-08

58. Th230 2e-08 3e-08 2e-07 0 4e-11 4e-10 0 9e-07

59. Th231 le-02 3e-02 9e-02 0 Ic-08 le-07 0 3e-01

60. Th233 0 0 0 0 0 0 0 0
61. Th234 2e-01 6e-01 2e+00 0 0 0 0 7e+00

62. T1207 4e-06 Ie-05 3e-05 0 le-12 c-1 1 0 le-04

63. U233 ie-08 2e-08 3e-08. 0 3e-11 3e-10 0 3e-05

64. U234 8e-05 2e-04 Ie-03 0 2e-07 2e-06 0 Se-03

65. U235 le-02 3e-02 9e-02 0 ie-08 le-07 0 3e-01

66. U238 2e-01 6e-01 2e+00 0 0 0 0 7e+00

67. Y90 4e+03 3e+03 5e+03 0 0 0 0 le+05

68. Zr93 3e-01 3e-01 3e-01 0 0 0 0 6e+00

TOTAL CURIES 8e+03 6e+03 Ie+04 0 7e-01 7e+00 0 3e+05
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Table 4-13. TRAC Inventory of
in the 241-T, -TX,

Chemical and Radionuclide Contents
and -TY Tank Farms. Page 7 of 25

Total TX-101 TX-102 TX-103 TX-104 TX-10S TX-106 TX-107 TX-108 TX-109 TX-1 10
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies Curies

1. Ac22S 3e-08 Se-08 ie-08 3e-08 le-07 4e-09 Ie-15 2e-08 le-07 5e-08

2. Ac227 4e-13 3e-06 5e-06 9e-10 2e-05 3e-06 2e-12 3c-05 Se-04 2e-04

3. Am241 ic-03 5e-04 e-01 9e-06 3e-03 6e-05 7e-07 le+00 le+02 4e+O1

4. Am242 le-06 le-07 2e-04 Se-IS 5e-07 2e-07 le-11 3e-05 2e-01 8e-02

5. Am242m le-06 le-07 2e-04 8e-15 Se- 7 2e-07 ie-11 3e-05 2e-01 8e-02

6. Am243 4e-07 4e-08 ie-04 Ic-15 2e-07 3e-08 3e-10 6e-04 le-01 5e-02

7. At2l7 3e-08 Se-08 e-08 3e-08 ie-07 4e-09 ie-15 2e-08 le-07 5e-08

8. Bal35m 0 0 0 0 0 0 0 0 0 0

9. Bal37m 7e-05 2e+03 3e+03 5e-04 2e+04 3e+04 9e-04 le+05 8e+05 4e+05

10. Bi2lO 2e-13 8e-14 le-13 2e-14 7e-13 3e-14 5e-18 Se-12 le-10 4e-11

11. Bi211 4e-13 3e-06 6e-06 9e-10 2e-05 3e-06 2e-12 3e-05 5e-04 2e-04

12. Bi213 3e-08 Se-08 le-08 3e-08 le-07 4e-09 le-15 2e-08 lc-07 5e-0

13. Bi214 8e-15 2e-13 2e-13 9e-14 2e-12 5e-14 2e-17 2e-11 7e-10 Ic-10

14. C14 2e+O1 3e+00 8c-01 Se-07 3e+01 Se+00 ic-08 le+O1 3e+02 le+02

15. Cm242 9e-07 le-07 2e-04 6e-15 4e-07 le-07 9e-12 2e-05 2e-Ol 7e-02

16. Cm244 2e-10 Se-03 ie-03 le-09 Se-02 2e-03 2e-10 Se-02 l+00 4e-01

17. Cm245 2e-14 le-07 6e-08 2e-14 ie-06 4e-08 le-14 3e-06 6e-05 2e-05

18. Csi3S 6e-10 7e-03 4e-02 2e-09 7e-02 2e-01 1e-08 8e-01 5e+00 3e+00

19. Cs137 7e-05 2e+03 3e+03 Se-04 2e+04 3e+04 ic-03 le+05 9e+05 4e+05

20. Fr221 3e-08 5e-08 ic-08 3e-08 ie-07 4e-09 le-15 2e-08 ie-07 5e-08

21. Fr223 Se-15 4e-08 8e-08 e-1I 3e-07 4e-08 3e-14 5e-07 7e-06 3e-06

22. 1129 9e-11 2e-02 2e-03 3e-09 ie-01 le-02 5e-10 6e-02 e+00 5e-01

23. Nb93m 4e-08 le-01 ie-02 6e-05 le+oo 6e-02 le-07 3e-01 le+Oi 3e+00
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 8 of 25

Total TX-101 TX-102 TX-103 TX-104 TX-105 TX-106 TX-107 TX-108 TX-109 TX-110
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies Curies

24.Ni59 0 0 0 0 0 0 0 0 0 0

25. Ni63 le+02 6e-03 Ie+02 4e-07 3e+00 le+01 2e-07 3e+02 ie+03 5e+02

26. Np237 8e-09 2e-02 4e-03 5e-09 2e-01 4e-02 2e-09 8e-02 2e+00 8e-01

27. Np239 4e-07 4e-08 le-04 ic-15 2e-07 3e-08 3e-10 6e-04 le-01 Sc-02

28. Pa231 Ie-12 4e-06 8e-06 3e-09 4e-05 4e-06 8e-12 5e-05 7e-04 3e-04

29. Pa233 8e-09 2e-02 4e-03 Sc-09 2e-01 4e-02 2e-09 8e-02 2e+00 8e-O1

30. Pa234m 8e-08 ie-08 2e-07 Ie-04 ic-12 3c-07 2e-07 2e-01 le+00 4e-01

31. Pb209 3e-08 Se-08 ic-08 3e-08 1e-07 4e-09 ic-15 2e-08 le-07 5e-08

32. Pb210 2e-13 7e-14 ic-13 2e-14 7e-13 3e-14 Se-18 5c-12 le-lo 2e-11

33. Pb211 4e-13 3e-06 e-06 9e-10 2e-05 3e-06 2e-12 3e-05 5e-04 2e-04

34. Pb214 8e-15 2e-13 2e-13 9e-14 2e-12 5e-14 2e-17 2e-11 7e-10 ie-10

35. PdIO7 2e-10 3e-02 3e-03 7e-09 3e-01 2e-02 ie-09 9e-02 2e+00 9e-01

36. Po2lO 2e-13 8e-14 ie-13 le-14 7e-13 3e-14 Se-18 5e-12 le-D 3c-11

37. Po213 3e-08 5e-08 e-08 3e-08 le-07 4e-09 ic-15 2e-08 ie-07 Se-08

38. Po2i4 9e-15 2e-13 4e-13 le-13 2e-12 6e-14 3e-17 3e-11 Se-10 ie-10
39. Po2l5 4e-13 3e-06 6e-06 9e-1O 2e-05 3e-06 2e-12 3e-05 Se-04 2e-04

40. Po218 8e-15 2e-13 2e-13 9e-14 2e-12 Se-14 2e-17 2e-11 7e-10 ie-10

41. Pu238 3e-04 ie-04 5e-04 3e-03 Se-04 ie-05 2e-07 e-01 5e+00 2e-01

42. Pu239 3e-05 9e-08 9e-07 3e-04 4e-04 3e-08 9e-07 6e-01 2e+02 le+01

43. Pu240 5e-04 ie-04 Se-06 ie-04 4e-04 7e-06 2e-07 Ic-Ol 3e+01 2e+OO

44. Pu241 le-04 Se-07 3e-06 l-04 3e-03 Se-08 2e-06 ic+00 le+02 9e+00

45. Ra223 4e-13 3e-06 5e-06 9e-l0 2e-05 3e-06 2e-12 3e-05 Se-04 2e-04

46. Ra225 3-08 Se-08 e-08 3e-08 Ie-07 4e-09 Ic-15 2e-08 ic-07 Sc-OS
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 9 of 25

Total TX-101 TX-102 TX-103 TX-104 TX-105 TX-106 TX-107 TX-108 TX-109 TX-110
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies Curies

47. Ra226 8-iS 2e-13 2e-13 9e-14 2e-12 Se-14 2e-17 2e-11 7e-10 le-10

48. RuiO6 3e-06 lc-07 le-07 4e-14 7e-05 2e-08 5e-13 3e-07 2e-04 6e-05

49. Sbi26 7e-09 8e-10 3e-09 ie-05 2e-10 9e-10 Se-O8 2e-02 5e-O1 4e-02

50. Sb126m 7e-09 8e-10 3e-09 ic-05 2e-1O 9e-10 Se-08 2e-02 Se-01 4e-02

51. Se79 3e-09 3e-01 4e-02 4e-08 3e+00 3e-01 Se-09 ie+00 3e+01 9e+00

52. SmiS1 3e-04 8e-07 2e-05 2e-02 le-04 2e-05 3e-05 3e+01 8e+02 7e+01

53. Sn126 7e-09 8e-10 3e-09 1c-05 2e-10 Se-10 5e-08 2e-02 Se-01 4e-02

54. Sr9O 8e+03 3e+02 7e+02 6e-05 3e+03 Se-06 le-03 Se+03 ie+05 le+05

55. Tc99 le-07 ie+01 2e+00 2e-06 le+02 9e+00 5e-07 4e+01 9e+02 3e+02

56. Th227 4e-13 2e-06 5e-06 9e-10 2e-05 3e-06 2e-12 3e-05 4e-04 2e-04

57. Th229 3e-08 5e-08 ic-08 3e-08 le-07 4e-09 ic-15 2e-08 e-07 5e-08

58. Th230 2e-12 ie-12 9e-12 3e-11 6e-12 2e-13 6e-15 4e-09 ie-07 ie-08

59. Th231 2e-09 5-10 8e-09 6e-06 le-10 2e-08 2e-08 7e-03 5e-02 2e-02

60. Th233 0 0 0 0 0 0 0 0 0 0

61. Th234 8e-08 ic-08 2e-07 Ie-04 le-12 3e-07 2e-07 2e-01 le+00 4e-01

62. T1207 4e-13 3e-06 Se-06 9e-10 2e-05 3e-06 2e-12 3e-05 5e-04 2e-04

63. U233 ic-05 2e-05 6e-06 2e-05 6e-05 4e-06 6c-13 ie-05 2e-04 6e-05

64. U234 2e-08 ie-08 5e-08 2e-07 6e-08 le-09 4e-11 3e-05 7e-04 7e-05

65. U235 2e-09 5e-10 8e-09 6e-06 le-10 2e-08 2e-08 7e-03 Se-02 2e-02

66. U238 8e-08 ie-08 2e-07 ic-04 le-t2 3e-07 2e-07 2e-01 ie+00 4e-01

67. Y90 9e+03 3e+02 7e+02 7e-05 3e+03 5e-06 ie-03 5e+03 ie+05 le+05

68. Zr93 6e-0S 7e-09 ie-08 8e-05 8e-10 7e-09 2e-07 ie-01 3e+00 3e-01

TOTAL CURIES 2e+04 5e+03 8e+03 3e-02 Sc+04 6e+04 4e-03 2e+05 2e+06 le+06

WHC(rPLANT)/8-25-92/03221T.3

-A

U
0

w



0 9 21 v2 a, 10 !),

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms.

Total TX-111 TX-112 TX-113 TX-114 TX-115 TX-116 TX-117 TX-118 Total TX
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies

1. Ac225 2e-08 2e-08 ic-08 2e-08 2e-09 Ie-08 le-08 4e-07 9e-07

2. Ac227 7e-05 9e-05 1c-03 1e-04 3e-04 7e-05 3e-04 5e-04 3e-03

3. Am241 5e+00 3e-01 6e+00 6e-01 7e-02 le-02 2e-02 2e+03 2e+03

4. Am242 8e-03 5e-04 2e-02 2e-03 2e-04 2e-06 2e-05 2e+00 2e+00

5. Am242m 8e-03 5e-04 2e-02 2e-03 2e-04 2e-06 2e-05 2e+00 2e+00

6. Am243 5e-03 3e-04 4e-04 3e-05 4e-06 7e-07 4e-06 7e-01 9e-01

7. At2i7 2e-08 2e-08 le-8 2e-08 2e-09 Ie-08 le-08 4e-07 9e-07

8. Ba135m 0 0 0 0 0 0 0 0 0

9. Ba137m 8e+04 6e+04 2e+04 6e+04 3e+04 le+04 6e+03 ie+06 3e+06

10. Bi210 9e-12 4e-12 2e-09 3e-10 4e-10 le-10 5e-10 5e-10 4e-09

11. Bi211 7e-05 9e-05 le-03 ie-04 3e-04 7e-O5 3e-04 5e-04 3e-03

12. Bi2l3 2e-08 2e-08 le-08 2e-08 2e-09 le-O ie-08 4e-07 9e-07

13. Bi214 3e-11 9e-12 le-08 le-09 2e-09 4e-iO 2e-09 2e-09 2e-08

14. C14 le+01 2e+00 Ie+01 3e+00 7e+00 le+00 le+01 le+03 2e+03

15. Cm242 7e-O3 4e-04 2e-02 2e-03 2e-04 ie-06 2e-05 2e+00 2e+00

16. Cm244 5e-02 3e-03 4e-05 2e-04 3e-03 4e-05 2e-05 le+00 3e+00

17. Cm245 2e-06 le-07 8e-10 5e-09 8e-08 8e-10 3e-10 7e-05 2e-04

18. Cs135 ie+00 ie+00 4e-01 le+00 4e-01 3e-01 le-01 5e+00 2e+0i

19. Cs137 9e+04 7e+04 2e+04 7e+04 4e+04 2e+04 6e+03 le+06 3e+06

20. Fr221 2e-08 2e-08 le-8 2e-08 2e-09 1-08 ic-8 4e-07 9e-07

21. Fr223 le-06 ie-06 2-5 2e-06 Se-06 le-06 4e-06 7e-06 5e-05

22. 1129 7e-02 4e-02 le-02 3e-02 2e-02 8e-O3 3e-03 le+00 3e+00

23. Nb93m 4e-01 le-01 ie+00 2e-01 Se-02 3e-02 1e-02 5e+Oi 7e+01

WHC(TPLANT)/8-25-92/03221T.3
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 11 of 25

Total TX-111 TX-112 TX-113 TX-114 TX-115 TX-116 TX-117 TX-118 Total TX
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies

24.Ni59 0 0 0 0 0 0 0 0 0
25. Ni6S 2e+02 2e+02 9e+01 2e+02 ie+02 4e+01 2e+01 3e+03 6e+03
26. Np237 le-01 8e-02 3e-02 8e-02 3e-02 2e-02 8e-03 2e+00 Se+00
27. Np239 5e-03 3e-04 3e-04 3e-05 4e-06 6e-07 I3-06 7e-01 9e-01

28. Pa231 ie-04 le-04 3e-03 3e-04 7e-04 1e-04 7e-04 9e-04 7e-03

29. Pa233 le-01 9e-02 3e-02 8e-02 3e-02 2e-02 8e-03 2e+00 6e+00

30. Pa234m 2e-01 4e-02 le+02 3e+00 2e+0i 3e+00 2e+01 8e+00 2e+02

31. Pb209 2e-08 2e-08 ie-08 2e-08 2e-09 ie-08 ie-08 4e-07 9e-07
32. Pb2I 8e-12 4e-12 2e-09 3e-10 4e-10 9e-11 5e-10 5e-10 4e-09

33. Pb21i 7e-05 9e-05 le-03 1e-04 3e-04 7e-05 3e-04 5e-04 3e-03

34. Pb2i4 3e-11 9e-12 Ie-08 le-09 2e-09 4e-10 2e-09 2e-09 2e-08

35. PdlO7 le-01 4e-02 Ie-02 4e-02 2e-02 9e-03 4e-03 2e+00 6e+00

36. Po210 Se-12 4e-12 2e-09 3e-10 4e-10 9e-11 5e-10 5e-1o 4e-09

37. Po213 2e-08 2e-08 le-08 2e-08 2e-09 le-08 Ie-08 4e-07 9e-07

38. Po214 4e-1 ic-11 ie-08 lc-09 2e-09 5e-10 3e-09 2e-09 2e-08

39. Po2l5 7e-05 9e-05 ie-03 ie-04 3e-04 7e-05 3e-04 5e-04 3e-03

40. Po2l8 3e-11 9e-12 ie-08 le-09 2e-09 4e-10 2e-09 2e-09 2e-08

41. Pu238 2e-02 8e-04 3e-01 le-01 6e-02 3e-03 2e-02 2e+01 3e+01

42. Pu239 le+00 6e-02 5e+01 5e+00 5e-01 8e-1O 4e-09 9e+02 ie+03

43. Pu240 2e-01 8e-03 8e+00 8e-01 9e-02 8e-07 ie-05 2e+02 2e+02

44. Pu241 9e-01 2e-02 3e+01 3e+00 3e-01 le-09 2e-08 4e+03 4e+03

45. Ra223 7e-05 9e-05 Ie-03 le-04 3e-04 7e-05 3e-04 5e-04 3e-03
46. Ra225 2e-08 2e-08 ie-08 2e-08 2e-09 ie-08 ie-08 4e-07 9e-07
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms.

Total TX-111 TX-112 TX-113 TX-114 TX-115 TX-116 TX-117 TX-118 Total TX
(1/1/90) Curies Curies curies Curies Curies Curies Curies Curies Curies

47. Ra226 3e-11 9e-12 Ie-08 le-09 2e-09 4e-10 2e-09 2e-09 2e-08
48. Rul06 6e-06 4e-07 3e-07 3e-08 2e-06 6e-10 3-09 3e-03 4e-03
49. Sbl26 5e-03 2e-04 2e-01 2e-02 2e-03 9e-13 2e-12 5e+O1 5e+01
50. Sbl26m Se-03 2e-04 2e-01 2e-02 2e-03 9e-13 2e-12 50+01 5e+O1
51. Se79 le+00 7e-01 2e-01 6e-oI 3e-01 2e-01 6e-02 2e+01 7e+01
52. Sml51 7e+00 4e-l 3e+02 3e+O1 3e+00 2e-03 4e-03 5e+04 5e+04
53. Sn126 Se-03 2e-04 2e-Ol 2e-02 2e-03 8e-13 2e-12 5e+0l 5e+01
54. Sr90 5e+04 8e+03 ge+03 8e+02 3e+04 4e+04 7e+04 7e+05 le+06
55. Tc99 5e+01 2e+Oi 8e+00 2e+OX le+0l 6e+00 2e+00 9e+02 2e+03
56. Th227 7e-OS 8e-05 le-03 lc-04 2e-04 6e-05 3e-04 Se-04 3e-03
57. Th229 2e-08 2e-08 Ic-08 2e-08 2e-09 Xe-08 le-08 4e-07 9e-07
58. Th230 4e-09 9e-10 2e-06 2e-07 3e-07 7e-08 4e-07 3e-07 3e-06
59. Th231 8e-03 2e-03 4e+00 le-01 7e-01 le-Ol 9e-01 3e-01 6e+00
60. Th233 0 0 0 0 0 0 0 0 0
61. Th234 2e-OX 4e-02 e+02 3e+00 2e+01 3e+00 2e+0l 8e+00 2e+02
62. T1207 7e-05 9e-05 Xe-03 ie-04 3e-04 7e-05 3e-04 5e-04 3e-03
63. U233 2e-05 le-05 5e-06 1c-05 2e-06 6e-06 Se-06 3e-04 7e-04
64. U234 2e-05 4e-06 le-02 7e-04 2e-03 4e-04 2e-03 2e-03 2e-02
65. U235 8e-03 2e-03 4e+00 le-01 7e-01 Xe-01 9e-01 3e-01 6e+00
66. U238 2e-O1 4e-02 le+02 3e+00 2e+01 3e+00 2e+Ol 8e+00 2e+02
67. Y90 5e+04 8e+03 8e+03 8e+02 3e+04 4e+04 8e+04 8e+05 le+06
68. Zr93 3e-02 2e-03 le+00 le-01 le-02 0 0 0 Se+00

TOTAL CURIES 3e+05 le+05 6e+04 Ie+05 e+05 le+05 2e+05 4e+06 8e+06
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 13 of 25

Total TY-101 TY-102 TY-103 TY-104 TY-105 TY-106 Total TY
(1/1/90) Curies Curies Curies Curies Curies Curies Curies

1. Ac225 se-09 6e-08 2e-07 4e-09 ie-08 6e-09 3e-07

2. Ac227 2e-05 ie-04 2e-04 3e-06 2e-04 7e-06 5e-04

3. Am241 5e+01 3e-01 4e+01 2e+00 2e+01 3e+00 ie+02

4. Am242 4e-04 5e-06 9e-04 4e-05 6e-02 6e-03 7e-02

S. Am242m 4e-04 Se-06 9e-04 4e-05 6e-02 6e-03 7e-02

6. Am243 6e-03 3e-05 4e-03 3e-04 2e-03 2e-04 le-02

7. At2i7 8e-09 6e-08 2e-07 4e-09 ie-08 6e-09 3e-07

8. Ba35m 0 0 0 0 0 0 0

9. Bai37m 6e+03 7e+04 ie+05 ie+03 3e+04 2e-04 2e+05

10. Bi2iO 7e-10 1e-11 3e-09 2e-1I 5e-10 6e-11 4e-09

11. Bi211 2e-05 le-04 2e-04 3e-06 2e-04 7e-06 5e-04

12. B1213 8c-09 6e-08 2e-07 4e-09 2e-08 6e-09 3e-07

13. Bi2i4 3e-09 5e-11 ie-08 8e-1I 2e-09 2e-10 2e-08

14. C14 3e+00 6e+01 2e+02 3e-OI le+01 le-Ol 3e+02

15. Cm242 3e-04 4e-06 7e-04 3e-05 5e-02 5e-03 6e-02

16. Cm244 le-04 le-01 3e-01 2e-04 2e-04 le-12 4e-01

17. Cm245 Se-09 3e-06 9e-06 9e-09 5e-09 4e-17 ke-05

18. Cs135 9e-02 se-01 Se-01 le-02 4e-01 2e-09 2e+00

19. Cs137 6e+03 7e+04 le+05 2e+03 3e+04 2e-04 - 2e+05

20. Fr221 8e-09 6e-08 2e-07 4e-09 ic-08 6e-09 3e-07

21. Fr223 3e-07 le-06 2e-06 4e-08 3e-06 ic-07 7e-06

22. 1129 3e-03 4e-01 le+00 7e-04 le-02 9e-11 le+oo

23. Nb93m 2e+00 3e+00 2e+O1 6e-01 2e+Oi 2e+00 4e+01
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents

in the 241-T, -TX, and -TY Tank Farms.

Total TY-101 TY-102 TY-103 TY-104 TY-105 TY-106 Total TY
(1/1/90) Curies Curies Curies Curies Curies Curies Curies

24.Ni59 0 0 0 0 0 0 0

25. Ni63 6e+01 le+02 4e-01 3e+00 3e+02 le-06 5e+02

26. Np237 7e-03 6e-01 2e+00 2e-03 3e-02 3e-05 3e+00

27. Np239 6e-03 3e-05 4e-03 3e-04 2e-03 2e-04 le-02

28. Pa231 4e-S 2e-04 4e-04 6e-06 4e-04 2e-05 le-03

29. Pa233 7e-03 6e-0l 2e+00 2e-03 3e-02 3e-05 3e+00

30. Pa234m 2e-01 7e-03 2e+00 2e-01 Se+00 5e-o1 8e+00

31. Pb2O9 Se-09 6e-08 2e-07 4e-09 le-08 6e-09 3e-07

32. Pb210 6e-10 9e-12 2e-09 2e-11 5e-10 6e-l1 3e-09

33. Pb2l 2e-05 le-04 2e-04 3e-06 2e-04 7e-06 Se-04

34. Pb2l4 3e-09 5e-l Ic-08 8e-11 2e-09 2e-10 2e-08

35. PdlO7 4e-03 7e-01 2e+00 le-03 2e-02 Ie-10 3e+00

36. Po2lO 6e-10 9e-12 2e-09 2e-11 5e-10 6e-11 3e-09

37. Po2l3 8e-09 6e-08 2e-07 4e-09 Ie-08 6e-09 3e-07

38. Po214 4e-09 6e-11 ke-08 ie-10 2e-09 2e-10 2e-08

39. Po2l5 2e-05 le-04 2e-04 3e-06 2e-04 7e-06 5e-04

40. Po218 3e-09 5e-11 ie-08 8e-1l 2e-09 2e-10 2e-08

41. Pu238 3e+01 5e-01 le+02 6e-01 5e-01 6e-02 1e+02

42. Pu239 2e+02 3e+00 3e+02 8e+00 7e+01 8e+00 6e+02

43. Pu240 4e+Ol 6e-01 4e+Ol 2e+00 8e+00 9e-01 9e+

44. Pu241 3e+02 4e+00 2e+02 le+01 2e+0l 2e+00 5e+02

45. Ra223 2e-05 le-04 2e-04 3e-06 2e-04 7e-06 Se-04

46. Ra225 8e-09 6e-08 2e-07 4e-09 1c-08 6e-09 3e-07

WHC(rPLANT)/8-25-92/03221T.3
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 15 of 25

Total TY-101 TY-102 TY-103 TY-104 TY-105 TY-106 Total TY
(1/1/90) Curies Curies Curies Curies Curies Curies Curies
47. Ra226 3e-09 Se-1 ic-08 e-11 2e-09 2e-10 2e-08

48. Ru106 9e-06 3e-06 2e-05 2e-07 2e-06 2e-07 3e-05

49. Sbl26 4e-01 5e-03 ie+00 le-01 3e+00 3e-01 5e+00

50. Sbl26m 4e-1O Se-O3 le+00 le-01 3e+00 3e-01 5e+00

51. Se79 6e-02 7e+00 2e+01 ie-02 3e-01 le-09 3e+01

52. Sm151 5e+02 8e+00 3e+03 3e+02 6e+03 7e+02 ie+04

53. Sn126 4e-01 5e-03 le+00 Ic-01 3e+00 3e-01 5e+00
54. Sr9O 2e+04 te+04 le+05 6e+03 3e+05 9e+03 5e+05
55. Tc99 2e+00 2e+02 7e+02 4e-01 le+01 Se-08 9e+02
56. Th227 2e-05 le-04 2e-04 3e-06 2e-04 7e-06 5e-04

57. Th229 8e-09 6e-08 2e-07 4e-09 ie-08 6e-09 3e-07
58. Th230 6e-07 9e-09 2e-06 2e-08 2e-07 2e-8 3e-06
59. Th231 le-02 3e-04 8e-02 te-02 2e-01 2e-02 3e-01

60. Th233 0 0 0 0 0 0 0
61. Th234 2e-01 7e-03 2e+00 2e-01 5e+00 Se-01 8e+00

62. T1207 2e-05 te-04 2e-04 3e-06 2e-04 7e-06 5e-04

63. U233 4e-06 5e-05 2e-04 2e-06 6e-06 2e-06 2e-04

64. U234 4e-03 6e-05 le-02 9e-05 7e-04 8e-05 le-02

65. U235 te-02 3e-04 8e-02 le-02 2e-01 2e-02 3e-01

66. U238 2e-01 7e-03 2e+00 2e-01 5e+00 Se-01 8e+00

67. Y90 2e+04 le+04 le+05 6e+03 3e+05 le+04 5e+05

68. Zr93 2e+00 3e-02 8e+00 7e-01 2e+01 2e+00 3e+01

TOTAL CURES 5e+04 2e+05 4e+05 2e+04 7e+05 2e+04 le+06

WHC(TPLANT)/8-25-92/03221T.3
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms.

Total T-101 T-102 T-103 T-104 T-105 T-106 T-107 T-108 T-109
(1/1/90) Grams Grams Grams Grams Grams Grams Grams Grams Grams
69. Ag 0.000971 0.000022 0.000097 0.000054 3.24e-21 0.000002 2.16e-21 0.000004 0.000022
70. Al 5935939 134907.7 27790986 10819598 5396308 1349077 21585.23 26981.54 547725.3
71. Ba 480.655 3.98257 101.6242 164.796 137.33 554.8132 411.99 416.1099 288.393
72. Bi 2.93.-11 6.06.-13 1.69.-11 41796080 4.18e+08 62694120 14628628 1462863 167184.3
73.C2H303 0 0 0 0 0 0 0 0 0
74. C6H507 7564052 132370.9 756405.2 0 0 0 0 0 0
75. CO3 12001840.24 240036.8 240036.8 0 3.60-10 2.40-10 360055.2 600092 18005160
76. C204 0 0 0 0 0 0 0 0
77. Ca 0.2004 0.000802 0.004008 0 0 0 0 2.40-31 2.404-32
78. Cd 0 0 0 0 0 0 0 0
79. Ce 4203.6 70.06 1.4012 56048 5.60e-14 280.24 2.80-14 70.06 2802.4
80. Cl 0.002482 0.000035 0.000011 0 1.06.-19 0 1.06-19 0.000142 0.003545
81. Cr 1.56.-11 4.16e-12 5.20-13 1039920 363972 36397.2 519960 51996 5199.6
82. EDTA 0 0 0 0 0 0 0 0 0
83. P 3039744 56995.21 11399.04 7599361 1.90-10 17117561 1.90.-10 569952.1 189984
84. Fe 335082 5584.7 33508.2 16754100 5584700 558470 11169400 1116940 111694
85. Fe(CN)6 19075.83 2119.617 21.19744 0 2.12e-12 0 2.12e-12 6358.596 635.8596
86. HEDTA 1948.1 27.83 194.81 0 0 0 0 0 0
87. Hg 0 0 0 0 0 0 -0 0 0
88. K 1172949 19549.15 3127.864 0 7.82e-12 0 7.82-12 11729.49 1172.949
89. 1. 9.72-11 1.39-12 0 0 0 0 0 0 0
90. Mn 10987.6 219.752 1098.76 0 0 0 0 0 0
91. N2 4600550 92011 460055 13801650 1.38-10 1840220 9.20-12 13801.65 920110
92. N03 1.24e+08 2480196 12400980 2.48a+08 6.20-10 1.36e+08 0.000012 1240098 18601470
93. Na 73567264 1149489 4597954 1.15e+08 6.896931 1.40e+08 185527.4 8966010 22990919
94. Ni 93920 2935 17610 0 1.76e-16 0 1.76e-16 0.3522 0.03522
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms.

0

Page 17 of 25
Total T-101 T-102 T-103 T-104 T-105 T-106 T-107 T-108 T-109
(1/1/90) Grams Grams Grams Grams Grams Grams Grams Grams Grams

95. OH 851215.4 102145.8 51022053 17010701 15306575 1704131 10205571 1020778 137078.8

96. PG4 5698282 94971.36 18994.27 66479952 1.90C+08 95161303 6647995 9782050 4805551

97. Pb 1.8648 0.014504 0.08288 8.08-Os 1.45-e7 2.15-OS 2.07e-08 1.45-OS 8.91-OS
98. SeO4 0 0 0 0 0 0 0 0 0
99. Si03 760837 15216.74 68475.33 4565022 3.80-12 60866.96 2.28.-12 5325.859 304334.8

100. Sn 0 0 0 0 0 0 0 0 0

10 4 6724320 96059.52 96124.84 9605856 96.0576 3880727 288.1728 288461 7684800
102. Sr 0.8762 0.026286 0.08762 0 0 0 0 0 0

103. W04 0 0 0 0 0 0 0 0 0
104. ZrO 58.97067 0.300214 214.9749 5360979 536097 64332.71 2144388 214438.8 32165.93
105. Volum, 1e+02
Total Grams 2.46e+08 4624910 97519343 5.58e+08 6.35e+08 4.57e+08 45883810 25378363 74508217
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents

in the 241-T, -TX, and -TY Tank Farms. Page 18 of 25
Total T-110 T-111 T-112 T-201 T-202 T-203 T-204 Total T

(111/90) Grams Grams Grams Grams Grams Grams Grams Grams

69. Ag 2.16e-15 0 0 0 0 0 0 0.001171

70. Al 0 0 0 0 0 0 0 52023107

71. Ba 0.27466 0 0.82398 0 0 0 0 2560.793

72. Bi 2.09e+09 2.09e+09 2.09e+0 9  0 62694.12 626941.2 0 6.81e+09

73. C2H303 0 0 0 0 0 0 0 0
74. C6H507 0 0 0 0 0 0 0 8452828

75. C03 0 0 0 0 0 0 0 31447221

76. C204 0 0 0 0 0 0 0 0

77. Ca 0 0 0 0 0 0 0 0.20521

78.Cd 0 0 0 0 0 0 0 0

79. Ce 0 0 0 0 0 0 0 63475.76

80. Cl 0 0 0 0 0 0 0 0.006215
81.Cr 1039920 1559880 1559880 0 103992 103992 0 6291516

82. EDTA 0 0 0 0 0 0 0 0

83. F 151987.2 56995.21 56995.21 0 379968.1 949920.2 0 30180863

84. Fe 22338800 22338800 27923500 0 0 0 0 1.08e+08

85. Fe(CN)6 0 0 0 0 0 0 0 28211.1

86. HEDTA 0 0 0 0 0 0 0 2170.74

87.Hg 0 0 0 0 0 0 0 0

88. K 0 0 0 0 781966 1563932 0 3554426

89. La 0 1111244 111124.4 0 13890.55 138905.5 0 1375164

90. Mn 0 1098760 109876 0 16701.15 165198.6 0 1402842

91. N02 0 0 0 0 0 0 0 21728398

92. NO3 1860147 0 2.48e-2 6  0 6200490 12400980 0 5.64o+08

93. Na 1839182 0 0.000011 229.8977 4597954 6896931 459.7954 3.80e+08

94. Ni 0 0 0 0 0 0 0 114465.4
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 19 of 25

Total T-110 T-111 T-112 T-201 T-202 T-203 T-204 Total T
(1/1/90) Grams Grams Grams Grams Grams Grams Grams Grams

95. OH 17007300 34014600 34014600 170.073 714306.6 1870803 340.146 1.85e+08

96. P04 9.50e+08 9.50e+08 9.500+0S 0 284914.1 569828.2 0 3.23e+09

97. Pb 2.07e-08 6.22e-0 1.66e-07 0 6.22e-15 6.22e-14 0 1.962185

98.SeO4 0 0 0 0 0 0 0 0

99. Si03 0.001522 0 4.57e-28 0 0 0 0 578009

100.Sn 0 0 0 0 0 0 0 0

101.304 0.194997 0 0.576346 0 28817.28 67240.32 0 24630872

102.Sr 0 0 0 0 0 0 0 0.990106

103. W04 0 0 0 0 0 0 0 0

104. ZzO 53.6097 42.88776 53.6097 0 0 0 0 8352825

105. Volume 0 0 101

Total Grams 3.08e+09 3.10e+09 3.10e+09 399.9707 13092101 25354672 799.9414 1.15e+10

WHC(TPLANT)/8-25-92/03221T.3
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms.

0

Page 20 of 25
Total TX-101 TX-102 TX-103 TX-104 TX-105 TX-106 TX-107 TX-108 TX-109 TX- 10
(1/1/90) Grams Grams Grams Grams Grams Grams Grams Grains Grams Grams

69. Ag 7.55-13 0.000108 0.000022 3.24-11 0.001079 0.000108 8.63e-12 0.000539 0.010787 0.004315

70. Al 26981540 5396.362 277909.9 24283.4 43170464 5396308 0 26986936 2.70e+08 1.35e+08

71. Ba 2746.6 2756.213 557.5598 1098.64 4174.832 219.728 0.000014 1510.63 5493.2 2197.28

72. Bi 1.25-10 2.10.-10 6 .33e-11 1.46-10 4.28e-10 1.25.-11 4.60.-18 6.48e-11 41796080 4179608

73.C2H303 0.000005 0 0 0 0 0 0 0 0 0

74. C6H507 0.005673 170191.2 170191.2 0.01891 1.13e+08 -0 0 0 1.89e+08 75640520

75. CO3 3.602352 360055.2 4800736 0.120018 18002760 0.012002 0.600092 12361895 3.02e+08 1.80e+08

76. C204 0 0 0 0 0 0 0 0 0 0

77. Ca 12.024 0.00016 0.000008 3.61-11 0.16032 0 0 32064.16 0.012024 0.003607

78.Cd 0 - 0 0 0 0 0 0 0 0 0

79. Ce 0.000001 28.024 280.24 0.000028 28024 0 0 126108 112096 84072

S0. Cl 2.48e-13 0.000011 0.001064 1.77-11 0.000213 0 0 0.003191 0.035453 0.028362

81. Cr 0.000016 3.69-12 1.56-13 2.08e-20 2.60.-11 2.08-12 0 2.60.-11 1559880 155988

82. EDTA 0.000018 - 0 0 0 0 0 0 0 0 0

83. F 0.000076 3799.681 18998.4 0.009499 56995.21 0 0 2089824 9499202 7789345

84. Fe 55.84745 5584.7 11169.4 0.001675 5584700 0 0 2.23e-19 39092900 6143170

85. Fe(CN)6 4239.064 19.07579 0.001272 0.000002 0.008478 0 0 0 211.9744 21.61923

86. HEDTA 0.000028 278.3 13.915 0.000056 2783 0 0 0 19481 5566

87.Hg - 0 0 0 0 0 0 0 0 0 0

88. K 0.000313 1954.915 390.983 0.000313 39098.3 0 0 0 390983 234589.8

89. La 0 0 1.39e-22 0 0 0 0 0 8.33o-19 8.33-20

90. Mn 0.000005 164.814 164.814 0.000027 109876 0 0 0 164814 54938

91. N02 0.004601 230027.5 322038.5 0.046006 9201100 0.000322 0 27603300 3.22e+08 1.38e+08

92. N03 1.24e+09 63244998 5580441 0.496039 4.34e+08 55804410 0.186015 6.20e+08 1.28e+09 6.20e+08

93. Na 4.60e+08 24139259 4597954 689.6931 1.84e+08 11494885 2298.977 2.07e+08 2.53e+08 2.30e+08

94. Ni 46960 3.52e-07 2359.74 5.28e-14 358070 0 0 0 387420 146750

WHC(TPLANT)/8-25-92/03221T.3
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms.

0

Page 21 of 25
Total TX-101 TX-102 TX-103 TX-104 TX-105 TX-106 TX-107 TX-10 TX-109 TX-110
(1/1/90) Grams Grams aamGrms Gram Grams Gam GrMs drama Grams

95. OH 68029200 10204.38 18367.88 51532.12 68032601 6806321 1700.798 14456.21 34018001 3404861

96. P04 0.00038 759.7709 949713.6 0.018994 189942.7 0.004749 0.379885 19089243 1.03e+08 66479952

97. Pb 2072000 1.57e-08 0.006216 6.22e-09 4.144 2.09e-08 1.04e-14 2.15e-07 7.252 2.072

98.Se04 0 0 0 0 0 0 0 0 0 0

99.SiO3 0.000304 7608.37 38041.85 0.002283 760837 0.000008 0 7608370 30433480 15216740

100.Sn 0 0 0 0 0 0 0 0 0 0

101. 804 960576 386151.6 1921536 768.5569 3845186 384316.9 0.576346 28818145 96059521 76846945

102. Sr 1.75e-07 0.000009 0.061334 2.63e-12 0.000088 0 0 0 70.096 26.286

103. W04 0 0 0 0 0 0 0 0 0 0

104. ZrO 85.77552 1.072194 108.2916 21.44388 16.08291 7.61e-07 0.000024 64.86774 8577874 750643

105.Volume 0 0 0 0 0 0 0 0 0 0

Total Grams 1.80e+09 88569238 18710974 78394.57 8.81e+08 79886461 4001.517 9.52e+08 2.98e+09 1.56e+09
4A
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 22 of 25

Total nX-111 TX-112 TX-113 TX-114 TX-115 TX-116 TX-117 TX-118 Total TX
(1/1/90) Grams Grams Grams Grams Grams Grams Grams Grams Grams

69. Ag 0.000647 0.000324 0.000097 0.000324 0.000108 0.000076 0.000032 0.01618 0.034744

70. Al 16210509 21587930 13517752 2719739 13509657 2725136 1376059 1.89e+08 7.69e+08

71. Ba 961.31 961.31 466.922 1098.64 233.461 453.189 425.723 10986.4 36341.64

72. Bi 417960.8 20898.04 20898040 2089804 208980.4 4.20-10 0.000084 0.083592 69611371

73. C2H303 0 0 0 0 0 0 0 5253073 5253073

74. C6H507 7564052 378202.6 0 0 0 0 0 1.32e+08 5.190+08

75. C03 1.20e+08 1.80e+08 66010120 1.26e+08 84012880 37205704 66010120 6.01e+08 1.80e+09

76. C204 0 0 0 0 0 0 0 0 0

77. Ca 0.000361 0.00002 0 0 0 0 0 1.68336 32078.04

78.Cd 0 0 0 0 0 0 0 0 0

79. Ce 28024 112096 70060 14012 28024 14012 7006 70060 666158.5

80. Cl 0.024817 0.031908 0.010636 0.028362 0.010636 0.007091 0.002836 0.035453 0.220032

81. Cr 15598.8 1039.92 519960 51996 10399.2 2.62e-10 0.000003 5199.603 2320062

82. EDTA O 0 0 0 0 0 0 29224500 29224500

83. F 1899840 1709856 22798084 189984 7599361 38186790 57071203 41796487 1.91e+08

84. re 670164 39092.9 11169400 1116940 111694 1.16o-17 5.60 -17 11225247 75170118

85. Fe(CN)6 4.239064 0 0 0 0 0 0 635859.6 640355.6

86. HEDTA 556.6 27.83 0 0 0 0 0 55660000 55688707

87. Hg 0 0 0 0 0 0 0 0 0

88. K 23458.98 1172.949 0 0 0 0 0 390983 1082632

89. La 1.39e-21 0 0 0 0 0 0 2.78e-23 9.18-19

90. Mn 5493.8 384.566 0 0 0 0 0 1099859 1435695

91. N02 18402200 27603300 18402200 4600550 9201100 3680440 1380165 2.30t+08 8.11e+08
92. N03 1.86B+08 3.72e+08 3.10e+08 1.24e+08 2.48e+08 6.76e+08 4.59e+08 7.44e+09 1.41e+10

93. Na 1.84e+08 2.44e+08 3.45e+08 2.12e+08 1.36e+08 8.28e+08 7.36e+08 4.60e+09 8.66e+09

94. Ni 17023 1291.4 0 0 0 0 0 645700 1605574

WHC(TPLANT)/8-25-92/03221T.3
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 23 of 25

Total TX-111 TX-112 TX-113 TX-114 TX-115 TX-116 TX-117 TX-118 Total TX
(1/1/90) Grams Grams Grams Grams Grams Grams Grams Grams Grams

95. oH 343547.5 56124.09 13609241 1363985 173474.5 86737.23 103744.5 1531507 1.98e+08

96. P04 47485680 47485680 3.13e+08 48340422 19070249 3.88e+08 4.79e+08 1.900+08 1.72e+09

97. Pb 0.2072 0.016576 0.000009 8.91e-07 0.000002 3.73e-07 0.000002 6216.186 2078230

98.SeO4 0 0 0 0 0 0 0 0 0

99. 8103 3043348 7608370 38041850 1521674 15216740 1.52e+08 45650220 45680653 3.63e+08

100.Sn 0 0 0 0 0 0 0 0 0

101. 804 57635040 86452416 38423328 67240992 19211616 19211808 7684896 3.85e+08 8.908+08

102. Sr 2.6286 0.17524 0 0 0 0 0 262.86 362.1073

103. W04 0 0 0 0 0 0 0 0 0

104. ZrO 75160.8 5382.414 3216583 321659 42888.4 536.3114 965.0389 4288.776 12996277

105.Volum. 0 0 0 0 0 0 0 0 0

TotalGrams 6.44,+08 9.89e+08 1.21e+09 5.91e+908 5.52e+08 2.15e+09 1.85e+09 1.40e+ 10 3.03*+10
w
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms.

Total TY-101 TY-102 TY-103 TY-104 TY-105 TY-106 Total TY
(1/1/90) Grams Grams Grams Grams Grams Grams Grams
69. Ag 0.000032 0.003236 0.009708 0.000006 0.000108 7.55e-13 0.013091
70. Al 558517.9 277909.9 26981542 822937 4317.046 809.4462 28646033
71. Ba 425.723 1098.64 1785.29 278.7799 1441.965 274.66 5305.058
72. Bi 16718432 417960.8 20898040 417960.8 1.13e-10 4.18.-11 38452394
73.C2H303 0 0 0 0 0 0 0
74. C6H507 0 3782026 11346078 0 0 0 15128104
75. CO3 12481914 55808556 27004140 780119.6 66010120 600092.2 1.63e+08
76. C204 0 0 0 0 0 0 0
77. Ca 0 0.003206 0.036072 0.000012 0 0 0.03929
78.Cd 0 0 0 0 0 0 0
79. Ce 2802.4 2802.4 1401.2 1120.96 14.012 7.0le-08 8140.972
80. Cl 0.002127 0.010636 0.000709 0.000106 0.010636 7.09e-11 0.024214
81. Cr 519960 15598.8 519960 15598.8 1.56o-14 1.04-22 1071118
82. EDTA 0 0 0 0 0 0 0
83. F 569952.1 197583.4 379968.1 170985.6 1709.856 0.000009 1320199
84. Fe 11169400 446776 11727870 279235 27.9235 2.79235 23623312
85. Fe(CN)6 0 423.9064 1271.719 635.8596 0 0 2331.485
86. HEDTA 0 5566 19481 0 0 0 25047
87 . Hg 0 0 0 0 0 . 0 0
88. K 0 39098.3 117294.9 1172.949 0 0 157566.1
89. La 0 0 0 0 0 0 0
90. Mn 0 3845.66 10987.6 5.4938 0 0 14838.75
91. NO2 460055 4600550 13801650 920110 3220.385 0.000023 19785585
92. N03 3.41e+08 86806860 62004900 12400980 62004900 0.496535 5.64+e0
93. Na 1.33e+08 91959080 70578594 4712903 73567264 27587724 4.02e+08
94. Ni 0 0.001174 0.000023 0.03522 0 0 0.036417

WHC(rPLANT)/8-25-92/03221T.3
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents
in the 241-T, -TX, and -TY Tank Farms. Page 25 of 25

Total TY-101 TY-102 TY-103 TY-104 TY-105 TY-106 Total TY
(1/1/90) Grams Grams Grams Grams Grams Grams Grams

95. OH 10205060 340486.1 68046207 340486.1 341846.7 68165.26 79342252

96. P04 13295990 19089243 9544622 474856.8 18994272 0.094971 61398984

97.Pb 2.20-07 8.70e-07 0.000001 1.45e-08 0.000001 4.14o-08 0.000004
98. Se04 0 0 0 0 0 0 0
99. 8103 228251.1 380418.5 684753.3 76083.7 1521.674 45650220 47021248

100. Sn 0 0 0 0 0 0 0

101.SO4 4803168 28817952 28818241 384422.5 19212481 192.3073 82036457
102. Sr 0 0.000263 0.026987 0.001756 0 0 0.029006

-103. W04 0 0 0 0 0 0 0

104. ZrO 3216582 85796.96 3216625 85775.53 4289.098 321.6582 6609390

105.Volume 0 0 0 0 0 0 0

Total Grams 5.49e+08 2.93e+08 3.56e+08 21885668 2.40e+08 73907803 1.53e+09

WHC(rPLAN)/8-25-92/03221T.3
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Table 4-14. Summary of Single-Shell Tank Sampling Data. Page 1 of 2

Total Organic
Pu 1 Cs 134Cs 9 '9Sr 0C Carbon

Description Date (g/gal) (uCi/gal) (Uci/gal) (uCi/gal) /gal) pH (g/gal)

2414-04i Single-Shell:Tnk

Sludge 11/13/79 - 1.30 x 100 - 5.0 x 100

241T-204 Single-ShellTank

Liquid 12/04/78 1.23 x 10- 2.1 x 102 - 2.23 x 10--

______2414X41 Single-Shell:Tnk

Liquid 5/12/72 1.40 x 106 1.02 x 104  --

Liquid 2/11/75 - 2.09 x 10 9.51x103  - - -

Liquid 3/31/77 1.04 x 10- 7.30 x 101 - 1.60 x 101 - - 0.105

Average - 1.04 x 10-6 4.74 x 10' 5.1 x 1wo 1.60 x 10' - - 0.105

241-TY42Single-Siell Tk

Cake 02/01/80 1.195 x 10- 1.20 x 101 - 9.93 x 100 j - 0.00236

8 241 ~ITY-10 s igklo-Seil Tis

Sludge 02/01/80 3.65 x 10)4 2.16 x 10' - 1.90 x 10' jj
b_ 241TYl4SingleShe4LI T:_

Liquid 12/20/79 3.00 x 10- - - 3.10 x 100 - - 0.004

Liquid 09/04/85 - 1.43 x 10' - - <0.002 12.5 0.000164

Average - 3.00 x 10-6 1.43 x 101 - 3.10 x 100 <0.002 12.5 0.0021

241-TY-i g ll Tak

Sludge 02/01/80 3.77 x 10-6 9.16 x 101 1.20 x10 3

WHC/(rPLANT)/8-31-92/03221T.1
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Table 4-14. Summary of Single-Shell Tank Sampling Data. Page 2 of 2

I I CTotal Organic
Pa 17CS 134Cs _9_90sr Co Carbon

Description Date (g/gal) (uCi/gal) (uCi/gal) (uCi/gal) (UCi/gal) pH (g/gal)

Liquid 12/20/79 1.07 x 10- - - 7.43 x 10' - -- 0.294

Liquid 09/04/85 - 1.50 x 101 - 2.35 x 102 <0.01 8.81 0.00025

Averge - 1.07 x 104 1.50 x 101 - 1.55 x 102 <0.01 8.81 0.147

4:.
v~ w
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Table 4-15. Summary of Tank Farm Vadose Zone Well Geophysical Logging Results

Number of Geophysical
Associated Evidence of

Tank Dry Wells Leaking Comments

241-T-101 5 no Contamination in Wells 50-01-04, 50-01-06, and 50-00-03, source leakage from a spare
fill line overfill. Activity in dry Well 50-01-12, at 11 m is unexplained.

241-T-102 6 no Radiation levels in the vadose zone wells have remained stable. Slightly elevated readings
in Wells 50-02-08 and 50-02-09 attributed to the 106-T tank leak.

241-T-103 6 yes Radiation levels in the vadose zone wells have remained stable. Slightly elevated readings
in Wells 50-03-04, 50-03-05, and 50-03-06 is attributed to the 106-T tank. Contamination
at 6 m level of well 50-03-04 due to spare fill line overfilling.

241-T-104 5 no Radiation levels in the vadose zone wells have remained stable. Dry Wells 50-04-08 and
50-04-10 have unexplained peaks between 20 and 21 m and the increasing activity in Well
50-05-08 (1980) has stabilized.

241-T-105 3 no Radiation levels in the vadose zone wells have remained stable. Tank categorized as an
assumed leaker.

241-T-106 9 yes Leak plume is essentially stable, some slight migration to southeast causing activity in dry
wells in proximity of tanks 108 and 105-T. Radiation levels in vadose zone have shown
no significant changes.

241-T-107 3 yes Radiation levels in vadose zone wells have remained stable. Tank categorized as an
assumed leaker because of increased radiation levels in Wells 50-07-07 and 50-07-03.

241-T-108 6 yes Radiation levels in vadose zone wells have remained stable. Dry well studies conducted
in 1978 concluded that elevated dry activity associated with 106-T leak.

241-T-109 6 yes Radiation levels in vadose zone wells have remained stable. Tank removed from service
as a result of increasing activity in Well 50-09-10 at 12 m. Activity in wells 50-09-01,
50-09-02, 50-09-09, and 50-09-10 continue to decrease since 1976.

241-T-110 4 no Radiation levels in vadose zone wells have remained stable.

241-T-111 5 yes Tank categorized as an assumed leaker after unexplained liquid level decrease. Radiation
levels in the vadose zone wells have remained stable.

WHC/(rPLANT)/8-31-92/03221T.1
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Table 4-15. Summary of Tank Farm Vadose Zone Well Geophysical Logging Results. Page 2 of 4

Number of Geophysical
Associated Evidence of

Tank Dry Wells Leaking Comments

241-T-1l2 3 no Radiation levels in the vadose zone wells have remained stable.

241-T-201 none no

241-T-202 none no

241-T-203 none no

241-T-204 none no

241-TX-101 5 no Radiation levels in the vadose zone wells have remained stable.

241-TX-102 5 no Radiation levels in the vadose zne wells have remained stable.

241-TX-103 6 no Radiation levels in the vadose zone wells have remained stable with the exception of well
51-03-09. Activity in this well continues to increase (approximately 140 c/see) at a depth
of approximately 18 to 21 m.

241-TX-104 6 no Radiation levels in the vadose zone wells have remained stable with the exception of well
51-04-05. Dry Well 51-04-05 continues to show an increase in activity (approximately
100 c/sec at 22 m).

241-TX-105 6 yes Tank categorized as an assumed leaker because of activity in 5 of the 6 dry wells
associated with this tank. Radiation levels in vadose zone wells have remained stable.

241-TX-106 5 no Radiation level in vadose zone wells have remained stable.

241-TX-107 7 yes Tank categorized as an assumed leaker due to a gradual increase in activity in dry well
51-07-07. Activity in dry Well 51-07-07 appears to be increasing. The radiation levels in
the remaining dry wells have remained stable.

241-TX-108 3 no Radiation levels in vadose zone wells have remained stable.

241-TX-109 5 no Radiation levels in vadose zone wells have remained stable.

WHC/(TPLANT)/8-31-92/03221T.1
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Table 4-15. Summary of Tank Farm Vadose Zone Well Geophysical Logging Results. Page 3 of 4

Number of Geophysical
Associated Evidence of

Tank Dry Wells Leaking Comments

241-TX-110 6 yes Tanks categorized as an assumed leaker due to increased activity at 17 m (55 ft) in dry
Well 51-10-01 and increased activity in dry Well 51-10-13. The radiation levels in the
remaining dry wells have remained stable.

241-TX-111 5 no Radiation levels in vadose zone wells have remained stable.

241-TX-112 6 no Radiation levels in vadose zone wells have remained stable.

241-TX-113 3 yes Tank categorized as an assumed leaker. Radiation levels in vadose zone wells have
remained stable.

241-TX-114 3 yes Tank categorized as an assumed leaker because all dry wells have activity at 13 m, with
Well 51-14-04 having shown an extensive profile change below 15 m. Radiation levels in
vadose zone wells have remained stable.

241-TX-115 4 yes Tank categorized as an assumed leaker. Radiation levels in vadose zone wells have
remained stable.

241-TX-116 3 yes Tank categorized as an assumed leaker because of increased radiation levels in Well
51-16-11. Radiation levels in remaining wells have remained stable.

241-TX-117 4 yes Tank categorized as an assumed leaker. Radiation levels in vadose zone wells have
remained stable.

241-TX-118 7 no Radiation levels in vadose zone wells have remained stable.

T Fa iniy.........-..

241-TY-101 3 yes Tank categorized as an assumed leaker due to a liquid level decrease of greater than 0.76
m. Radiation levels in the vadose zone wells have remained stable.

241-TY-102 5 no Radiation levels in vadose zone wells have remained stable.

241-TY-103 3 yes Tank categorized as an assumed leaker because of increased radiation levels in Well
52-03-06 and 52-03-03. Activity levels of Cobalt-60 in Well 52-03-06 to the bottom of
this well (approximately 30 m) were observed.
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Table 4-15. Summary of Tank Farm Vadose Zone Well Geophysical Logging Results. Page 4 of 4

WHC/(TPLANT)/8-31-92/03221T.1

I~ - 1) **?

Number of Geophysical
Associated Evidence of

Tank Dry Wells Leaking Comments

241-TY-104 5 yes Tank categorized as an assumed leaker. Radiation levels in vadose zone wells have
remained stable.

241-TY-105 1 yes Tank categorized as an assumed leaker because of increased activity in Well 52-05-07.
Radiation levels in the vadose well has remained stable.

241-TY-106 5 yes Tank categorized as an assumed leaker. Radiation levels in vadose zone wells have
I_ remained stable.
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DOE/RL-91-61
Draft B

Table 4-16. Deposition Rate for 221-T Building Head-End
Wastewater 2 Stream--Plasma Torch Standby to 216-T-1 Ditch

. at the T Plant Aggregate Area. Page 1 of 2

Concentration Deposition Rate
Constituent (kg/L)"I (kg/mo)/

Aluminum 1.62e-07 1.42e-01

Barium 2.70e-08 2.36e-02

Boron 1.32e-08 1.15e-02

Calcium 1.74e-05 1.52e+01

Chloride 3.25e-66 2.84e+00

Copper 1.45e-08 1.27e-02

Fluoride 1.30e-07 1.14e-01

Iron 2.63e-07 2.30e-01

Lead 7.00e-09 6.12e-03

Magnesium 3.82e-06 3.34e+00

Manganese 1.23e-07 1.07e-01

Nitrate 5.25e-07 4.59e-01

Potassium 6.85e-07 5.98e-01

Silicon 2.00e-06 1.75e+00

Sodium 1.95e-06 1.70e+00

Strontium 8.60e-08 7.51e-02

Sulfate 1.22e-05 1.07e+01

Uranium 3.86e-10 3.37e-04

Zinc 6.02e-08 5.26e-02

Acetone 1.17e-08 1.02e-02

Ammonia 5.15e-08 4.50e-02

Trichloromethane 2.65e-08 2.32e-02

Unknown 4.50e-08 3.93e-02

Alpha activity* 7.62e-13 6.66e-07

Beta activity* 3.78e-12 3.30e-06

TDS 5.71e-05 4.99e+O1

Total carbon 1.29e-05 1.13e+01

TOX (as CI) 1.99e-07 1.74e-01

WHC/(rPLANT)/8-31-92/03221T.1
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DOE/RL-91-61
Draft B

Table 4-16.
Wastewater 2

Deposition Rate for 221-T Building Head-End
Stream--Plasma Torch Standby to 216-T-1 Ditch

at the T Plant Aggregate Area.

Concentration Deposition Rate
Constituent (kg/L)' (kg/mo)b'

60Co* 1.14e-12 9.96e-07

137Cs* 1.34e-12 1.17e-06

Radium total 1.34e-13 1.17e-07

Source: WHC 1990b.

NOTE:

The plasma torch standby flowrate is 8.74e+5 Ljmonth.
The data was collected from October 1989 through March 1990.

" Constituent concentrations are average values from Table 3-2 of WHC 1990b. Concentration units flagged (*)
constituents are reported as curies per liter.b/ Deposition rate units of flagged (*) constituents are reported as curies per month.

TDS = total dissolved solids
TOX = total organic halides

WHC/(rPLANT)/8-31-92/03221T. 1

4T-16b
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Table 4-17. Deposition Rate for T Plant Wastewater to
216-T-4-2 Ditch. Flowrate: 1.60e+6 L/month. Page 1 of 2

Concentration
Constituent (kg/L)ul Deposition rate (kg/mo)I

Barium 3.00e-08 4.80e-02

Boron 2.00e-08 3.20e-02

Cadmium 2.00e-09 3.20e-03

Calcium 1.90e-05 3.04e+01

Chloride 1.17e-06 1.87e+00

Copper 1.75e-08 2.80e-02

Fluoride 1.45e-07 2.32e-01

Iron 5.40e-08 8.64e-02

Magnesium 3.97e-06 6.35e+00

Manganese 9.O0e-09 1.44e-02

Nitrate 5.00e-07 8.00e-0l

Potassium 7.57e-07 1.21e+00

Silicon 2.05e-06 3.28e+00

Sodium 2.03e-06 3.25e+00

Strontium 9.55e-08 1.53e-01

Sulfate 1.Ole-05 1.62e+01

Uranium 4.70e-10 7.52e-04

Zinc 5.42e-08 8.67e-02

Ammonia 5.40e-08 8.64e-02

1-Butanol 1.20e-08 1.92e-02

Unknown amide 2.60e-08 4.16e-02

Beta Activity* 2.59e-12 4.14e-06

TDS 6.05e-05 9.68e+O1

TOC 1.00e-06 1.60e+00

Total carbon 1.54e-05 2.46e+01

TOX (as Cl) 1.27e-08 2.03e-02

WHC/(TPLANT)/8-31-92/03221T.1
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Table 4-17. Deposition Rate for T Plant Wastewater to
216-T-4-2 Ditch. Flowrate: 1.60e+6 L/month. Page 2 of 2

Concentration
Constituent (kg/L)" Deposition rate (kg/mo)I

137Cs* 7.67e-13 1.23e-06

Radium total* 1.08e-13 1.73e-07

Source: Ayster 1990.

NOTE:

Data was collected from October 1989 through March 1990.
Flowrate is the average of rates from Section 2.0.
Constituent concentrations are average values from the Statistics Report in Section 3.0.
Concentration units flagged (*) constituents are reported as curies per liter.
Deposition rate units of flagged (*) constituents are reported as curies per month.

WHC/(TPLANT)/8-31-92/03221T.1
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Table 4-18. Detonation of Chemicals at 200-W Ash Pit Demolition
Site at the T Plant Aggregate Area. Page 1 of 2

CHEMICAL WEIGHT

1984 Detonations
p-dioxane 3.4 kg

tetrahydronaphthalene 3.76 kg
tetrahydrofuran 9.08 kg
benzene 9.47 kg
diisopropyl benzene 6.06 kg

bromobenzene 15.1 kg

1,4-dioxane 757 g
polyethylene glycol monoethyl ether 757 g
1,2-bis(2-chlorethoxy)ethane 3.02 kg
dioxane 567 g
2-butoxyethanol 3.02 kg

L1985Detonations

none

tetrahydrofuran 6.1 kg

triethylborane 500 g
lithium hydride 230 g
acrolein 400 g
hydrazine 1 kg

aluminum chloride 450 g
unsymmetrical dimethyl hydrazine 10 g
p-nitrobenzoyl chloride 100 g
sodium peroxide 340 g

benzene/butyl lithium solution 900 g
hexane/benzene/butyl lithium/tetrahydrofuran 1 kg

chromium metal powder 454 g
toluene/ether/benzene/ethylacetate 4 g

WHC/(TPLANT)/8-24-92/03221T.1
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Table 4-18. Detonation of Chemicals at 200-W Ash
Site at the T Plant Aggregate Area.

Pit Demolition
Page 2 of 2

CHEMICAL WEIGHT

heptane/diethyl ether 4 kg

ethyl ether/allyl magnesium bromide 1 kg

benzene/ethyl acetate/tetrahydrofuran/ether 4 kg
/toluene/hydrogen sulfide/methanol

ethyl ether 29.7 kg
picric acid 460 g
isopropyl ether 1 kg

butoxyethanol 946 g

butyl cellosolve 89 g

carbon trichloride 455 g

butyl ethanol 9.46 kg

phenylether 235 g
Source: WHC 1991a.

WHC/(rPLANT)/8-24-92/03221T.1
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Table 4-19. Known Contamination Sources Originating Outside
the T Plant Aggregate Area.

Waste Management Unit Contaminant Source & Information

200-W Ash Pit Demolition Site a) Active site for treatment of shock sensitive of
potentially explosive chemical wastes

241-T Tank Farm a) Coating waste, ion exchange waste and high-level
waste from the S Plant

b) PNL waste

c) 224-U Building waste from the 241-B, -BX, -C,
and -SX Tank Farms (Jungfleish 1983)

d) B Plant low-level waste

e) S Plant high-level waste

f) 241-U Tank Farm

241-TX Tank Farm a) Waste from S Plant

241-TY-104 a) S Plant ion exchange waste

b) PUREX organic wash waste

216-T-27 Crib a) 300 Area 340 Laboratory PNL wastes

216-T-28 Crib a) 300 Area 340 Laboratory PNL wastes

216-T-34 Crib a) 300 Area 340 Laboratory PNL wastes

216-T-35 Crib a) 300 Area 340 Laboratory PNL wastes

216-T-36 Crib a) 221-U Building

244-TX Receiver Tank a) Plutonium Finishing Plant

UN-200-W-88 a) Uranyl nitrate trailer spill

WHC/(rPLANT)/8-31-92/03221T.1
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Table 4-20. Candidate Contaminants of Potential Concern for the
T Plant Aggregate AreaY

Page 1 of 2
RADIONUCLIDES

Gross alpha
Gross beta

TRANSURANICS

Americium-241
Americium-242
Americium-242m
Americium-243
Curium-242
Curium-244
Curium-245
Einstenium-254*
Neptunium-237
Neptunium-239
Plutonium
Plutonium-238
Plutonium-239/240
Plutonium-241

URANIUM

Uranium-233
Uranium-234
Uranium-235
Uranium-238

FISSION PRODUCTS

Actinium-225
Actinium-227
Aluminium-28*
Antimony-122*
Antimony-124*
Antimony-125
Antimony-126
Antimony-126m
Astitine-217*
Barium-135m*
Barium-137m
Beryllium-7*
Beryllum-10
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Cadmium-109
Carbon-14
Cerium-141*

Cerium-144*
Cesium-134
Cesium-135
Cesium-137
Chlorine-36
Chromium-51*
Cobalt-57*
Cobalt-58*
Cobalt-60
Europium-152
Europium-154
Europium-155
Francium-221
Francium-223*
Gadonlinium-153*
Germanium-68*
Gold-195*
Iodine-123*
Iodine-125*
Iodine-129
Iodine-131*
Iron-55
Iron-59*
Krypton-85
Lead-209
Lead 210
Lead 211
Lead-212*
Lead-214
Manganese-54*
Molybdenum-93
Nickel-59
Nickel 63
Niobium-91
Niobium-93m
Niobium-94
Niobium-95*
Palladium-107*
Phosphorous-32*
Polonium-210
Polonium-213*
Polonium-214
Polonium-215
Polonium-218
Potassium-40
Promethium-147
Protactinium-231
Protactinium-233*
Protactinium-234m*
Radium-223
Radium-225
Radium-226

Radium-228
Rhenium-187
Ruthenium-103*
Ruthenium-106
Samarium-iSi
Scandium-46*
Selenium-75*
Selenium-79
Silver-108
Silver-110m*
Sodium-22
Strontium-85*
Strontium-90
Tantalum-182*
Technetium-99
Tellurium-127*
Tellurium-129m
Thallium-204
Thallium-207
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Thorium-232
Thorium-233*
Thorium-234
Thulium-170*
Tin-113*
Tin-123m*
Tin-126*
Tritium
Yttrium-90
Zinc-65*
Zirconium-93
Zirconium-95*

HEAVY METALS

Aluminum
Arsenic
Barium
Bismuth
Cadmium
Cerium
Chromium
Copper
Iron
Lanthanum
Lead
Manganese
Mercury

Nickel

WHC/(TPLANr)/8-31-92/03221T.1
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Table 4-20.

HEAVY METALS (cont.)

Selenium
Silver
Strontium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc

OTHER INORGANICS

Ammonium ion
Ammonium fluoride
Ammonium nitrate
Ammonium oxalate
Asbestos
Barium nitrate
Bismuth phosphate
Boric acid
Boron
Calcium
Carbonate
Ceric Iodate
Chloride
Chloroplatinic acid
Chromus sulfate
Cyanide
Ferric cyanide
Fluoride
Hydrobromic acid
Hydrochloric acid
Hydrofluoric acid
Hydroiodic acid
Hydroxide
Lanthanum fluoride
Lithium

Candidate Contaminants of Potential Concern for the
T Plant Aggregate Area.'

OTHER INORGANICS (cont.)

Magnesium
Molybdate - Citrate reagent
Nitrate
Nitric acid
Nitrite
Oxalic acid
Phosphate
Phosphoric acid
Phosphorous pentoxide
Potassium
Potassium carbonate
Potassium fluoride
Potassium hydroxide
Potassium permanganate
Silica
Silicon
Sodium
Sodium fluoride
Sodium hydroxide
Sodium nitrate
Sulfamic acid
Sulfate
Sulfuric acid
Uranium oxide
Uranyl nitrate hexahydrate
Zirconium oxide

VOLATILE ORGANICS

Acetone
Butyl Alcohol
Carbon tetrachloride
Chloroform
Decane
Ethyl ether
Methylene chloride
MIBK ("Hexone")
Toluene

Page 2 of 2

SEMIVOLATILE ORGANICS

Citrate
Dibutyl phosphate
Ethanol
Ethylene diamine tetraacetate

(EDTA)
Gylcolate
Kerosene
Monobutyl phosphate
N-(2-hydroxyethyl)

ethylenediaminetriacetate
(HEDTA)

Oxalate
Paraffin hydrocarbons
Tributyl phosphate
1,1, 1-Trichloroethane

a' Candidate chemicals of concern are those that were reported in waste management unit inventories, detected
at elevated levels in environmental media within the aggregate area, or are expected to occur based on
historical association with waste processes.

* The radionuclide has a half-life of <1 year and if it is a daughter product, the parent has a half-life of <1
year, or the buildup of the short-lived daughter would result in an activity of <1% of the parent radionuclide's
initial activity.

WHC/(rPLANT)/8-31-92/03221T.1
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit
and Unplanned Release Site. Page 1 of 11

Waste Management Unit or Fission I Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

241-T-10 _ Singl_-Shell Tank Tin" K p K K

241-T-102 Single-Shell Tank K K K S K S K

241-T-102 Single-Shell Tank K K K S K S K

241-T-103 Single-Shell Tank K K K S K S K
(UPR 200-W-147)

241 -T-104 Single-Shell Tank K K K S K S S

241-T-105 Single-Shell Tank K K K S K S S

241-T-106 Single-Shell Tank K K K S K S K
(UPR-200-W-148)

241-T-107 Single-Shell Tank K K K S K S K

241-T-108 Single-Shell Tank K K K S K S K

241-T-109 Single-Shell Tank K K K S K S K

241-T-110 Single-Shell Tank K K K S K S S

241-T-I1 ISingle-Shell Tank K K K S K S S

241-T-112 Single-Shell Tank K K K S K S S

241-T-201 Single-Shell Tank S S S S S S S
(224-U Bldg. Waste)

241-T-202 Single-Shell Tank S S S S S S S
(224-U Bldg. Waste) L- I

WHC/TPLANT/8-31-92/03221T.2
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Table 4-21. Summary of Known and Suspected Contamination Types at
and Unplanned Release Site.

Each Waste Management Unit
Page 2 of 11

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

241-T-203 Single-Shell Tank K S S S S S S
(224-U Bldg. Waste)

241-T-204 Single-Shell Tank S S S S S S S
(224-U Bldg. Waste) -

241-TX-101 Single-Shell Tank K K K S K S K

241-TX-102 Single-Shell Tank K K K S K S S

241-TX-103 Single-Shell Tank K K K S K S K

241-TX-104 Single-Shell Tank K K K S K S K

241-TX-105 Single-Shell Tank K K K S K S S

241-TX-106 Single-Shell Tank K K K S K S K

241-TX-107 Single-Shell Tank K K K S K S S
(UPR-200-W-149)

241-TX-108 Single-Shell Tank K K K S K S K

241-TX-109 Single-Shell Tank K K K S K S S

241-TX-1 10 Single-Shell Tank K K K S K S S

241-TX-111 Single-Shell Tank K K K S K S K

241-TX-112 Single-Shell Tank K K K S K S S

241-TX-1 13 Single-Shell Tank K K K S K S S
(UPR-200-W-129)

241-TX-114 Single-Shell Tank K K K S K S S

WHC/TPLANT/8-31-92/03221T.2
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit
and Unplanned Release Site.

01

Page 3 of 11

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

241-TX-115 Single-Shell Tank K K K S K S K

241-TX-116 Single-Shell Tank K K K S K S S

241-TX-117 Single-Shell Tank K K K S K S S

241-TX-118 Single-Shell Tank K K K S K S K

241-TY-101 Single-Shell Tank K K K S K K K

241-TY-102 Single-Shell Tank K K K S K S S

241-TY-103 Single-Shell Tank K K K S K S K
(UPR-200-W-150)

241-TY-104 Single-Shell Tank K K K S K K K
(UPR-200-W-151)

241-TY-105 Single-Shell Tank K K K S K S K
(UPR-200-W-152)

241-TY-106 Single-Shell Tank K K K S K S K
(UPR-200-W-153)

241-T-361 Settling Tank S S S S S S S
(overflow to 216-T-3) -

241-T-301 Catch Tank - - - - -

241-T-302 Catch Tank - - - - - -

241-TX-302A Catch Tank -- - -- ---

241-TX-302B Catch Tank - -- - - --

(UPR-200-W-131)

WHC/TPLANT/8-31-92/03221T.2
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit
and Unplanned Release Site. Page 4 of 11

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

241-TX-302C Catch Tank - - - - -
(UPR-200-W-21/160)

244-TX Receiver Tank - -- - - - -- -

244-TXR Vault - - -

241-TY-302A Catch Tank S S S S S

241-TY-302B Catch Tank - ---

216-T-6 Crib K K K - K - S

216-T-7TF Crib and Tile Field K K K - K - S

216-T-8 Crib K K K - K - -

216-T-18 Crib K K K K - K

216-T-19TF Crib and Tile Field K K K K - S

216-T-26 Crib K K K K - K

216-T-27 Crib K K K K

216-T-28 Crib K K K K

216-T-29 Crib - - -- -- K

216-T-31 French Drain -- -- -

216-T-32 Crib K K K -K S

216-T-33 Crib K K K -- K

WHCTPLANT/8-31-92103221T.2
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit
and Unplanned Release Site. Page 5 of 11

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

216-T-34 Crib K K K - K -

216-T-35 Crib K K K - K -

216-T-36 Crib K K K - K - -

216-W-LWC Crib K K K - S - S

216-T-2 Reverse Well K K

216-T-3 Reverse Well K K - . - K

-- _ Pons Ditches and trenches

216-T-4A Pond S S S - --

216-T-4B Pond K K K - - - -

216-T-1 Ditch K K - S K S -

216-T-4-ID Ditch K K K - -- -

216-T-4-2 Ditch K K K - --

200-W Powerhouse Pond -- - - - -

216-T-5 Trench K K K - K - S

216-T-9 Trench

216-T-10 Trench

216-T-11 Trench - - --

WHC/TPLANT/8-31-92/03221T.2
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit
and Unplanned Release Site. Page 6 of 11

Waste Management Unit or Fission Heavy Other Semi-

Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

216-T-12 Trench K K K - K - S

216-T-13 Trench - - - - -

216-T-14 Trench K K K - K - S

216-T-15 Trench K K K - K - S

216-T-16 Trench K K K - K - S

216-T-17 Trench K K K - K - S

216-T-20 Trench - K K - K - -

216-T-21 Trench K K K -- K -- S

216-T-22 Trench K K K - K - S

216-T-23 Trench K K K - K - S

216-T-24 Trench K K K - K S

216-T-25 Trench K K K K - S

Septic TankandDrain Fields

2607-WI Septic Tank - - - - -

2607-W2 Septic Tank -- -- -

2607-W3 Septic Tank -- S - - -

2607-W4 Septic Tank- - - - -

2607-WT Septic Tank - - - - - -

WHC/TPLANT/8-31-92/03221T.2
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit
and Unplanned Release Site. Page 7 of 11

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

2607-WTX Septic Tank - - - - - --

___________________M TmnFtacilities, Diversion. oxegand ipeihies

241-T-151 Diversion Box (UPRs) S S S - K - S

241-T-152 Diversion Box (UPRs) - - - --

241-T-153 Diversion Box -- - - - -
(no reported leaks)

241-T-252 Diversion Box - - --

(no reported leaks)

241-TR-152 Diversion Box -- - - --

241-TR-153 Diversion Box -- - - - - - -

241-TX-152 Diversion Box - - -- - -- --

(no reported leaks)

241-TX-153 Diversion Box K K K - K - K
(UPR-200-W-126)

241-TX-154 Diversion Box K K K S K - S
(UN-200-W-38,UPR-200-W21/60)

241-TX-155 Diversion Box S K S - K - S
(UPR-200-W-5 & UPR-200-W-28)

241-TXR Diversion Box -- - - - - - --

(no reported leaks)

WHC/TPLANT/8-31-92/03221T.2
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit
and Unplanned Release Site. Page 8 of 11

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

241-TXR-152 Diversion Box - - -

(no reported leaks)

241-TXR-153 Diversion Box - -- - - - --

(no reported leaks)

241-TY-153 Diversion Box S S S - S - S
(no reported leaks)

242-T-151 Diversion Box
(no reported leaks)

F Basins

207-T Retention Basin K - -- -

__________________________ ________Builal Site _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

200-W Ash Disposal Basin S S S S

200-W Ash Pit Demolition Site - - - - - -

200-W Burning Pit S S S S S S S
(UPR 200-W-37/70, UN-200-W-8)

200-W Powerhouse Ash Pit

218-W-8 Burial Ground K K K - -

_______________________ ________ Unp1ned Reases ____ _________ ____

UN-200-W-2 S S - J S - S

UN-200-W-3 S S S S S S S

WHC/TPLANT/8-31-92/03221T.2
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit
and Unplanned Release Site. Page 9 of 11

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

UN-200-W-4 S S S S S S S

UN-200-W-7 (241-T-151/152) S S S - K - S

UN-200-W-8 (200-W Burning Pit) -- K - - S - -

UN-200-W-14 S S S - S - S

UN-200-W-17 S K S - S - S

UN-200-W-27 S S S - S - S

UN-200-W-29 (241-TX-153) K K K - S - S

UN-200-W-38 (241-TX-154) S S S S S - S

Un-200-W-40 S S S S S - S

UN-200-W-58 S S S - S - -

UN-200-W-62 (241-TX-153) S K S - S - K

UN-200-W-63 (241-TX-153) -- K - - -- - -

UN-200-W-64 (241-TX-153) - K - - - - -

UN-200-W-65 S S S - - - -

UN-200-W-67 S K S - S --

UN-200-W-73 S K S - S - -

UN-200-W-76 (241-TX-155) -- K - - S - S

UN-200-W-77 K - - - S - S

WHC/TPLANT/8-31-92/03221T.2

-a

U

0

0.
6A.



9 2 I ~ ) ~ i S

Table 4-21. Summary of Known and Suspected Contamination Types at
and Unplanned Release Site.

Each Waste Management Unit
Page 10 of 11

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

UN-200-W-85 S S S -

UN-200-W-88 S S S - K - -

UN-200-W-97 (241-TX-153) S K S - K - S

UN-200-W-98 - K - - K - S
UN-200-W-99 (241-TX-153) - K - - S -

UN-200-W-100 S K S - K - S

UN-200-W-102 K - - - - - -

UN-200-W-113 (241-TX-155) S S S - S - S

UN-200-W-135 (241-TX-155) - K - - S -- S

UPR-200-W-5 (241-TX-155) S S S - S - S

UPR-200-W-12 S K S - K -- S

UPR-200-W-21 (241-TX-302C Catch S S S S - S
Tank)

UPR-200-W-28 (241-TX-155) S S S S - S

UPR-200-W-37 (200-W Burning Pit) -- --

UPR-200-W-70 S S S S S S S

UPR-200-W-126 (241-TX-153) S S S - K -

UPR-200-W-129 (241-TX-1 13) K K K - K - S

WHC/TPLANT/8-31-92/03221T.2
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Table 4-21. Summary of

4A

Known and Suspected Contamination Types at
and Unplanned Release Site.

Each Waste Management Unit
Page 11 of 11

K = Known contamination (contaminants identified from inventory or sampling data).
S = Suspected contamination (contaminants that could occur at a site). Evidence includes process data, historical records and chemical associations.

WHC/TPLANT/8-31-92/03221T.2

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles

UPR-200-W-131 (241-TX-302B Catch S S S - K - S
Tank))

UPR-200-W-147 (241-T-103) K K K S K S K

UPR-200-W-148 (241-T-106) K K K S K S K

UPR-200-W-149 (241-TX-107) K K _ - K - S

UPR-200-W-150 (241-TY-103) K K K - K -- K

UPR-200-W-151 (241-TY-104) K K K - K K K

UPR-200-W-152 (241-TY-105) K K K - K - K

UPR-200-W-153 (241-TY-106) S S S - - - K

UPR-200-W-160 (241-TX-302C Catch K K K - K - S
Tank)

0g

I-

0%
-4
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Table 4-22. Contaminants of Potential Concern for the T Plant Aggregate Area.

RADIONUCLIDES

Gross alpha
Gross beta

TRANSURANICS

Americium-241
Americium-242
Americium-242m
Americium-243
Curium-242
Curium-244
Curium-245
Neptunium-237
Neptunium-239
Plutonium-238
Plutonium-239
Plutonium-240
Plutonium-241

URANIUM

Uranium-233
Uranium-234
Uranium-235
Uranium-238

FISSION PRODUCTS

Actinium-225
Actinium-227
Antimony-126
Antimony-126m
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cesium-134
Cesium-137
Cobalt-60
Europium-152
Europium-154
Europium-155
Francium-221
Iodine-129

FISSION PRODUCTS
(cont.)

Lead-209
Lead 211
Lead-212
Lead-214
Nickel-59
Niobium-93m
Polonium-214
Polonium-215
Polonium-218
Potassium-40
Protactinium-231
Protactinium-234m
Radium-225
Radium-226
Ruthenium-106
Samarium-151
Selenium-79
Sodium-22
Strontium-90
Technetium-99
Thallium-207
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Tritium
Yttrium-90
Zirconium-93

HEAVY METALS

Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Titanium
Vanadium

OTHER INORGANICS

Ammonia
Boron
Cyanide
Fluoride
Nitrate

VOLATILE ORGANICS

Acetone
Carbon tetrachloride
Chloroform
Methylene chloride
MIBK
Toluene
1,1,1-Trichloroethane

SEMIVOLATILE
ORGANICS

Kerosene
Tributyl phosphate

WHC/TPLANT/8-31-92/03221T.2
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Table 4-23. Soil-Water Distribution Coefficient K4
for Radionuclidesa/ and Inorganics of Concern

at T Plant Waste Management Units. Page 1 of 2

MEPAS Default

Kd
Recommended]K Conservative pH 6-9

Element for Hanford Site Default K? (Strenge and
or (Seme and Wood 1990) (Seme and Wood 1990) Peterson 1989)

Chemical in mUg in mUg in mtig Mobility Class

Actinium - - 228 low

2
Americium 100 - 1000 100 82 low

(<I 0 pH 1-3)

Antimony - - 2 high

Arsenic - 0 5.86 moderate

Barium - 50 530 moderate

Bismuth 20 - moderate

Boron - - 0.19 high

Cadmium - is 14.9 moderate

Carbon (14C) - - 0 high

Cesium 200-1,000 50 51 low
1 - 200 (acidic waste)

Chromium - 0 16.8 moderate

Cobalt 500-2000 10 1.9 low

Copper - 15 41.9 moderate

Curium 100- >2,000 100 82 low

Cyanide - - - unknown

Europium - 228 low

Fluoride -0 high

Francium - - unknown

Iodine <1 0 0 high

Iron 20 15 moderate

Lead - 30 234 moderate

Manganese - 20 16.5 moderate

Mercury - 322 low

Neptunium <1-5 3 3 high

Nickel 15 12.2 moderate

Niobium - 50 moderate

Nitrate/nitric acid 0 high

WHC/TPLANT/8-31-92/03221T.2
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Table 4-23. Soil-Water Distribution Coefficient Kd
for Radionuclidesa/ and Inorganics of Concern

at T Plant Waste Management Units. Page 2 of 2

MEPAS Default

Kd
Recommended Kd Conservative pH 6-9dl

Element for Hanford Site Default Kh (Strenge and
or (Some and Wood 1990) (Serne and Wood 1990) Peterson 1989)

Chemical in ml/g in mIJg in mL/g Mobility Class

Plutonium 100- 1,000 100 10 low
< I at pH 1 - 3

Polonium __- 5.9 high

Protactinium - - 0 high

Radium - 20 24.3 moderate

Ruthenium 20-700 274 moderate
(<2 at >1 M nitrate) _

Samarium - - 228 low
Selenium 0 5.91 moderate

Silver 20 0.4 moderate

Sodium - 3 0 high

Strontium 5 - 100 10 24.3 moderate
3 - 5 (acidic conditions)

200 - 500 (w/phosphate or
oxalate)

Technetium 0 - 1 0 3 high

Thallium - 0 high

Thorium so 100 moderate

Titanium - - - unknown

Tritium 0 0 0 high

Uranium - 0 0 high

Vanadium so moderate

Yttrium - 278 low
Zinc - is 12.7 moderate

Zirconium - 30 50 moderate

a/ Radionuclides with half-lives of greater than 3 months.
b/ Average KDs for low Salt and organic solutions with neutral pH.
*/ Default values for pH 6-9 and soil content of [clay + organic matter + metal oxyhydroxides]

< 10% (Strenge and Peterson 1989).
MEPAS = Multimedia Environmental Pollution Assessment System, a computerized waste management unit

evaluation system.

WHC/TPLANT/8-31-92/03221T.2
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Table 4-24. Physical/Chemical Properties of Organic Contaminants of Concern

Molecular Water Vapor Henry's Law Soil/Organic Matter
Compound Weight Solubility Pressure Constant Partition Coef. K.

(g/mole) (mg/L) (mm Hg) (atm-m3 /mo) (ml/g)

Acetone 58.0 miscible 270 2.1 x 1-5 2.2

Carbon tetrachloride 154.0 758 90 2.4 x 10.2 110

Chloroform (trichloromethane) 119 8,200 150 2.9 x 10-' 31

Kerosenea/ 142.2 32 0.045 2.9 x 10 4  4,500

Methylene chloride 84.9 20,000 360 2 x 10-3  8.8
Methyl isobutyl ketone (MIBK) 100.16 19,000 6 4.2 x 105 19

Toluene 92.2 1,550b/ 28.4 6.4 x 10-3  300

Tributyl phosphate 266.3 280 15 1.9 x 10-2 6,000

1, ,1-Trichloroethane 133.41 1,500 120 1.4x 102 150
Source: Strenge and Peterson 1989, except as noted in footnotes below.
a/ Kerosene properties are represented by 2-methyl napthalene.

b/ Value from Mackay and Shin 1981.

for T Plant Aggregate Waste

WHC/TPLANT/8-31-92/03221T.2
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Table 4-25. Radiological Properties of Candidate Radionuclides of
Potential Concern in T Plant Aggregate Area Waste

Management Units. Page 1 of 2
Specific Activityat Principal Radiation

Radionuclide Half-Life in Ci/g of Concernbl

225Ac 10 day 5.8 x 104
27Ae 21.8 yr 7.2 x 101 (,a
241Am 432 yr 3.4 x 100
242Am 16 h 8.1 x 10 5

242"Ar 152 yr 9.7 x 100 a
243Am 7,380 yr 2.0 x 10- a
21OBi 5.01 day 1.2 x 105
211Bi 2.13 min 4.2 x 108 a,f3
213Bi 45.6 min 1.9 x 107 0, a
214Bi 19.9 min 4.4 x 10 7  i, y
14c 5,730 yr 4.5 x 100 13
242Cr 163.2 day 3.3 x 103 a
244Cm 18.1 yr 8.1 x 101 a
245Cm 8,500 yr 1.7 x 10-1 a, y
60Co 5.3 yr 1.1 x 13
134Cs 2.06 yr 1.3 x 103
137Cs 30 yr 8.7 x 101 7
152Eu 13.3 yr 7.7 x 102 9, '/
154Eu 8.8 yr 2.7 x 102 0,e/
155Eu 4.96 yr 4.6 x 102 f
3H 12.3 yr 9.7 x 103 fl
1291 1.6 x10 7 yr 1.7 x 10-4 (
22Na 2.6 yr 6.3 x 103 fl,70/
59Ni 75,000 yr 7.6 x 10 4  7 C/
23Np 2.14 x 106 yr 7.0 x 10-4  a, y
2 9Np 2.35 day 2.3 x 105  fl
231 Pa 32,800 yr 4.7 x 10-2 a
209Pb 3.25 h 4.5 x 106 f
211Pb 36.1 min 2.5 x 107  3
212Pb 10.6 h 1.4 x 106 fl,0/
214Pb 26.8 min 3.3 x 10 7  fl,y 
214po 6 x 10-5 sec 8.8 x 1014 a
215Po 7.8 x 10-4 sec 2.9 x 1013 a
218PO 3.05 min 2.8 x 108 a
238 Tp 87.7 yr 1.7 x 101 a
29Pu 24,400 yr 6.2 x 10-2 a
24pU 6,560 yr 2.3 x 10-1 a
241pU 14.4 yr 1.0 x 102

WHC/TPLANT/8-31-92/03221T.2
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Table 4-25. Radiological Properties of Candidate Radionuclides of
Potential Concern in T Plant Aggregate Area Waste

Management Units. Pal

a/ Calculated from half-life and atomic weight.
b/ a - alpha decay; P - negative beta decay; y - release of gamma rays.
c/ Daughter radiation.

WHC/TPLANT/8-31-92/03221T.2

4T-25b

ge 2 of 2
Specific Activityt/ Principal Radiation

Radionuclide Half-Life in Ci/g of Concernb/
22Ra 14.8 day 3.9 x 104

,a 1,600 yr * 9.9 x 10-1
106Ru 1.0 yr 3.4 x 103 Y/
79Se <65,000 yr 7.0 x 10-2

1SM 90 yr 2.6 x 101
9 0Sr 28.5 yr 1.4 x 102 0
9 9Tc 213,000 yr 1.7 x 10-2 p
22 7Th 18.7 day 3.1 x 104
22 9Th 7,340 yr 2.1 x 10-1
2 0T 77,000 yr 2.1 x 10-2
2ITh 25.5 h 5.3 x 105
33u 159,000 yr 9.7 x 10-3
234u 244,500 yr 6.2 x 10-3 a
23SU 7.0 x108 yr 2.2 x 10-6 a, y
238U 4.5 x10 9 yr 3.4 x 10-7
90'Y 6.41 h 5.4 x 105
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Table 4-26. Comparison of Radionuclide Relative Risks for Radionuclides of Concern
at the T Plant Aggregate Area. Page 1 of 3

Soil External
Air Drinking Water Ingestion Exposure

Unit RiskbI Unit Riskd in Unit RIskW Unit Riskd
Radionuclide Half-Life in (pCi/m3)-l (pCi/L)-l in (pCi/g)-l in (pCi/g)-l

225Ao

227Ac

24'Am

242Am

242mnAm

243AM

210B~i

211B

213Bi

214B~i

14c

242Cm

244CM

24 5C.

60Co

134Cs

137Cs

152EU

154Eu

155E.

3H

1291

22 Na

59Ni

237 Np

239NP

231Pa

10 day

21.8 yr

433 yr

16 h

152 yr

7,380 yr

5.01 day

2.13 min

45.6 min

19.9 min

5,730 yr

163.2 day

18.1 yr

8,500 yr

5.3 yr

2.06 yr

30 yr

13.3 yr

8.8 yr

4.96 yr

12.3 yr

1.6 x107 yr

2.6 yr

75,000 yr

2.14 x 106 yr

2.35 day

32,800 yr

8.7 x 10-7

1.8 X 10-5

1.6 x 10-5

na

na

1.5 x 10-5

9.7 x 10-8

6.1 x 10-10

1.2 x 10-'

7.2 x 10

4.7 x 10-8

I na

1.0 x 10-5

na

7.8 x 10-7

2.1 x 10-6

1.4 x 10-6

1.2 x 10-3

4.2 x 10-2

2.1 x 10-2

na

na

2.1 x 10-2

4.1 x 10-5

9.7 x 10-8

1.6 x 10-7

1.1 x 10-6

3.2 x 10-9

na

1.4 x 10-2

na

8.1 x 10-5

1.4 x 10-5

9.6 x 10.6

6.1 x 10-3

7.2 x 10-5

na

4.0 x 10-8

6.1 x 10-3

na

3.5 x 10-7

1.8 x 10.2

7.7 x 10-7

2.0 x 10.2

4.6 x 10- 8

9.5 x 10-7

8.4 x 10-7

na

na

8.1 x 10-7

5.1 x 10-9

3.2 x 10-1

6.2 x 10-10

3.8 x 10-10

2.5 x 10-9

na

5.4 x 10-7

na

4.1 x 10-9

1.1 x 10-7

7.6 x 10-8

5.7 x 10-9

8.1 x 10-9

na

1.5 x 10-10

5.1 x 10-7

na

2.3 x 10-10

7.3 x 10-7

2.5 x 10-9

5.1 x 10-7

X 10-7

x 10-7

na

2.8 x 10-9

9.6 x 10-6

na

4.4 x 10-9

1.4 x 10-5

4.8 x 10-8

9.7 x 10-6

9.4 x 10-6

1.3 x 10-7

1.6 x 10-5

na

na

3.6 x 10-5

0

2.8 x 10-5

8.1 x 10-5

8.0 x 1in 4

0

na

5.9 x 10-7

na

1.3 x 10-3

8.9 x 10-4

0
(3.4 x 10-4)f

6.3 x 10-4

6.8 x 10-4

0

1.5 x 10-5

na

3.4 x 10-7

1.8 x 10-5

1.1 x 10-4

2.0 x 10-5

WHC/TPLANT/8-31-92/03221T.2

4T-26a

1.1

1.5



DOE/RL-91-61
Draft B

Table 4-26. Comparison of Radionuclide Relative Risks for Radionuclides of Concern
at the T Plant Aggregate Area. Page 2 of 3

Soil External
Air Drinking Water Ingestion Exposure

Unit Riskhl Unit Riskd in Unit Risk t  Unit Riskd
Radionuclide Half-Life in (pCi/m3)-1  (pci/L)-' in (pci/g)-1  in (pci/g)-

209pb 3.25 h 3.6 x 10-8 4.3 x 10-9 2.3 x 10-10 0
210pb 22.3 yr 8.7 x 104 3.4 x 10-5 1.8 x 10-6 1.8 X 10-6

211Pb 36.1 min 1.5 x 10- 9.2 x 10-9  4.9 x 10-10 2.9 x 10-5

22pb 10. h 2.4 x I0-5 3.7 x 10-7 1:9 x 10-8 9.2 x 10-5
214pb 26.8 min 1.5 X 10-6 9.2 x 10-9 4.9 x 10-10 1.5 x 10 4

214Po 6 x 10-5 see 1.4 x 10-13 5.1 X 10-16 2.7 x 10-17 4.7 x 10-8

215po 7.8 x 104 sec 2.9 x 10-12 1.4 10-14 7.6 x 10-16 8.7 x 10-8

218p. 3.05 min 3.0 x 10-7 1.4 x 10-9 7.6 x 10-11 0

238Pu 87.7 yr 2.1 x 10-2 1.4 x 10-5 7.6 x 10-7  5.9 X 10-7

239Pu 24,400 yr 2.6 x 10-2 1.6 x 10-5 8.4 x 10-8 2.6 x 10-7

24OPu 6,560 yr 2.1 x 10-2 1.6 x 10-5 8.4 x 10-8 5.9 x 10-7

241pU 14.4 yr 1.5 X 104 2.5 x 10-7 1.3 x 10-8 0

22Ra 14.8 day 8.2 x 104 3.4 x 10-6 1.8 x 10-7 8.0 x 10-6
22Ra 1,600 yr 1.5 X 10-3  6.1 x 10-6 3.2 x 10-7  4.1 x 10-6
22R. 5.75 yr 3.4 x 104 5.1 x 10-6 2.7 x 10-7 5.6 x 10-13

106Ru 1.0 yr 2.3 x 10-4 4.9 x 10-7  2.6 x 10-8 0
79Se <65,000 yr na na na na
ISlSm 90 yr na na na na

90Sr 28.5 yr 2.8 x 10-5 1.7 x 10-6 8.9 x 10-8 0

99Tc 213,000 yr 4.2 x 10-6 6.6 x 10-8 3.5 x 10-9 0
227Th 18.72 day 2.5 x 10-3 2.5 x 10-7 1.3 x 10-8 6.6 x 10-6

229Th 7,340 yr 3.9 x 10-2 2.0 x 10- 1.1 X 10-7 5.8 x 10-5
23OTh 77,000 yr 1.6 x 10-2 1.2 x 10-6 6.5 x 10-8  5.9 x 10-7

231Th 25.5 h 2.5 x 10-7 2.0 x 10-8 1.1 x 10-9 1.1 x 10-5

233U 159,000 yr 1.4 x 10-2 7.2 x 10- 3.8 x 10-7 3.2 x 10-7

234U 244,500 yr 1.4 x 10-2 7.2 x 10-6 3.8 x 10-7 5.6 x 10-

235u 7.0 x 10 8 yr 1.3 x 10-2 6.6 x 10-6 3.5 x 10-7 9.7 x 10-5

WHC/TPLANT/8-31-92/03221T.2
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Table 4-26. Comparison of Radionuclide Relative Risks for Radionuclides of Concern
at the T Plant Aggregate Area. Page 3 of 3

a/ Calculated from half-life and atomic weight.
b/ Excess cancer risk associated with lifetime exposure to 1

(EPA 1991b).
*/ Excess cancer risk associated with lifetime exposure to 1

drinking water (EPA 1991b).
d/ Excess cancer risk associated with lifetime exposure to 1

soil (EPA 1991b).

pCi/m3 (10-12 curies) per day in air

pCi (10-12 curies) per day in

pCi/g (10-12 curies/g) per day in

e/ Excess cancer risk associated with lifetime exposure to surface soils containing 1 pCi/g of
gamma-emitting radionuclides (EPA 1991b).

f External radiation risk from 137mBa, a short-lived decay product of 137Cs.

NA No information available.

WHC/TPLANT/8-31-92/03221T.2

4T-26c

Soil External
Air Drinkdng Water Ingestion Exposure

Unit Riskbl Unit Risk' in Unit Risk4  Unit RiskW
Radionuclide Half-Life in (pCi/m3)5- (pCi/L)- in (pCi/g)-1  in (pCi/g)-1

23SU 4.5 x 109 yr 1.2 x 10-2 6.6 x 106 3.5 x 10-7 4.5 x 10-7

90Y 64.1 h 2.8 x 10- 1.6 x 10-7 8.6 x 10-9 0

C)

.fl
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Table 4-27. Potential Chronic Human Health Effects of Chemicals
Detected or Disposed of at T Plant Aggregate Area. Page 1 of 2

Tumor Site
Inhalation Route;

Oral Route Non-carcinogenic
[Weight of Evidence Chronic Health Effects

Chemical Group/] Inhalation Route; Oral Route Reference

INORGANIC
CHEMICALS

Aluminum

Ammonium ion

respiratory tract
[Bi]; NA

lung [A] - Cr(VI)
only; NA

[B2]b; [B2]

Magnesium

Nickel

Nitrate/Nitrite

respiratory tract [A];
NA

decreased pulmonary function;
degrades odor, taste of water

fetotoxicity;
increased blood pressure

NA; testicular lesions

cancer; renal damage

nasal mucosa atrophy;
hepatotoxicity

NA; gastrointestinal irritation

NA; dental flurosis at high levels

central nervous system (CNS)
effects ;

CNS effects

cancer; reduced weight

NA; methemoglobinemia in
infants'/

WHC/TPLANT/8-31-92/03221T.2
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Barium

Boron

Cadmium

Calcium

Chloride

Chromium

Copper

Fluoride

Iron

Lead

EPA 1991a

EPA 1991b

EPA 1991a

EPA 1991b

EPA 1991a

EPA 1991b

EPA 1991a

EPA 1991a

EPA 1991b

EPA 1991a

Phosphate

Potassium

Silica

Silver
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Table 4-27. Potential Chronic Human Health Effects of Chemicals
Detected or Disposed of at T Plant Aggregate Area. Page 2 of 2

Tumor Site
Inhalation Route;

Oral Route Non-carcinogenic
[Weight of Evidence Chronic Health Effects

Chemical GroupP/] Inhalation Route; Oral Route Reference

Sodium

Sulfate

Uranium (soluble NA; body weight loss, EPA 1991a
salts) nephrotoxicity

Zinc NA; anemia EPA 1991b

ORGANIC
CHEMICALS

Chloroform liver; kidney [B2] NA; liver lesions EPA 1991b

Methylene chloride lung, liver [B2]; NA; liver toxicity EPA 1991a
liver [B2]

Toluene CNS effects, eye irritation; EPA 1991a
change in liver and kidney weights

Tributyl phosphate respiratory irritant; kidney damage NIOSH 1987

1,1, 1-Trichloroethane liver toxicity; liver toxicity EPA 1991b

a/ Weight of Evidence Groups for carcinogens: A - Human carcinogen (sufficient evidence of
carcinogenicity in humans); B - Probable human carcinogen (BX - Limited evidence of
carcinogenicity in humans; B2 - Sufficient evidence of carcinogenicity in animals with
inadequate or lack of data in humans); C - Possible human carcinogen (limited evidence of
carcinogenicity in animals and inadequate or lack of human data); D - Not classifiable as to
human carcinogenicity (inadequate or no evidence).

b/ Lead is considered by EPA to have both neurotoxic and carcinogenic effects; however, no
toxicity criteria are available for lead at the present time.

v/ Toxic effect is considered to occur from exposure to nitrite; nitrate can be converted to nitrite
in the body by intestinal bacteria.

NA = Information not available.

WHC/TPLANT/8-31-92/03221T.2
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5.0 HEALTH AND ENVIRONMENTAL CONCERNS
2
3
4 This preliminary qualitative evaluation of potential human health and environmental
5 concerns is intended to provide input to the T Plant Aggregate Area waste management unit
6 recommendation process (Section 9.0). This process requires consideration of immediate and
7 long-term impacts to human health and the environment. As discussed in Section 4.2,
8 existing T Plant Aggregate Area and waste management unit data are not adequate to support
9 an evaluation of potential impacts on the environment. Although ecological impacts are an

10 integral part of the complete assessment of aggregate area and waste unit potential risks, they
11 cannot be evaluated further at this time. Ecological risk assessment is included in the listing
12 of data uses presented in Section 8.0 with the associated data needs identified as a data gap to
13 be addressed in future investigations. The approach that has been taken to identify potential
14 heath-concerns related to individual waste management units and unplanned releases is as
15 follows.
16
17 * Contaminants of potential concern are identified for each exposure pathway that is
18 likely to occur within the T Plant Aggregate Area. Selection of contaminants was
19 discussed in Section 4.2. Contaminants of potential concern were selected from
20 the list of candidate contaminants of potential concern presented in Table 4-19.
21 This table includes contaminants that are likely to be present in the environment
22 based on occurrence in the liquid process wastes that were discharged to soils,
23 and also contaminants that have been detected in environmental samples within
24 the aggregate area but have not been identified as components of T Plant waste
25 streams.
26
27 * Exposure pathways potentially applicable to individual waste management units
28 are identified based on the presence of the above contaminants of potential
29 concern in wastes in the waste management units, consideration of known or
30 suspected releases from those waste management units, and the physical and
31 institutional controls affecting site access and use over the period of interest. The
32 relationships between waste management units and exposure pathways are
33 summarized in the conceptual model (Section 4.2).
34
35 * Estimates of relative hazard derived for the T Plant waste management units are
36 identified using the Comprehensive Environmental Response, Compensation, and
37 Liability Act (CERCLA) Hazard Ranking System (HRS), modified Hazard
38 Ranking System (mHRS), surface radiation survey data, and by Westinghouse
39 Hanford Company (Westinghouse Hanford) Environmental Protection Group
40 scoring. Other indicators of relative hazard, such as rate of release of
41 contaminants and irreversible results of continuing residence of contaminants,

WHC(TPLANT)/8-29-92/03192A
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1 were not used because they generally require unit-specific data that are not
2 available for most units.
3
4 The human health concerns, and various hazard ranking scores listed above, are used to
5 establish whether or not a site is considered a "high" priority. In the data evaluation process
6 presented in Section 9.0, "high" priority sites are evaluated for the potential implementation
7 of an interim remedial measure (IRM). "Low" priority sites are evaluated to determine what
8 type of additional investigation is necessary to establish a final remedy. Further detail is
9 presented in Section 9.0.
10
11 The data used for this evaluation are presented in the earlier sections of this report.
12 The types of data that have been assessed include site histories and physical descriptions
13 (Section 2.0), descriptions of the physical environment of the study area (Section 3.0) and a
14 summary of the available chemical and radiological data for each waste management unit
15- (Section 4.0).
16
17 The quality and sufficiency of these data are assessed in Section 8.0. This information
18- is also used to identify ft "t applicable or relevant and appropriate requirements
19 (ARARs) (Section 6.0).
26-
21-
22 5.1 CONCEPTUAL FRAMEWORK FOR RISK-BASED SCREENING
23
24- The range of potential human health and environmental exposure pathways at the
25 T Plant Aggregate Area was summarized in Section 4.2. In Section 4.2 the role of biota in
26 transporting contaminants through the environment is also discussed, and biota are included
27- as receptors in the conceptual model. However, the assessment of potential ecological risks
28 associated with biota exposure to T Plant Aggregate Area contaminants is currently
29 constrained by the lack of data. This gap in the T Plant Aggregate Area data is discussed in
30 Section 8.2.3. As a result, the risk-based screening of waste management unit priorities
31 discussed in this section is by necessity limited to potential human health risks.
32
33 The U.S. Environmental Protection Agency (EPA 1989b) considers a human exposure
34 pathway to consist of four elements: (1) a source and mechanism for contaminant release,
35 (2) a retention or transport medium (or media), (3) a point of potential human contact, and
36 (4) an exposure route (e.g., ingestion) at the contact point. The probability of the existence
37 of a particular pathway is dependent upon the physical and institutional controls affecting site
38 access and use. In the absence of site access controls and other land use restrictions, the
39 identified potential exposure pathways could all occur. For example, it could be
40 hypothesized that an individual could establish a residence within the boundaries of the
41 T Plant Aggregate Area, disrupt the soil surface and contact buried contamination, and drill a
42 well and withdraw contaminated groundwater for drinking water and crop irrigation.
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1 However, within the five- to ten-year period of interest associated with identification and
2 prioritization of remedial actions within the T Plant Aggregate Area, unrestricted access and
3 uncontrolled disruption of buried contaminants have a negligible probability of occurrence.
4
5 The conceptual model presented in Section 4.2 was evaluated to identify an appropriate
6 framework for screening waste management units and establishing their remediation priorities
7 based on potential health hazards. s0 y

10 an xouerue soited wiha nieocpainrcp_ .Th ln grgt
11 While work activities are assumed to include occasional
12 contact with surface soils, it is assumed that no contact with buried contaminants will take
13 place without proper protective measures.

to 14
15 Workers may be exposed via the following routes at the T Plant Aggregate Area:
16
17 * Ingestion of surface soils
18
19 0 Inhalation of volatilized contaminants and resuspended particles

o 20
21 * Direct dermal contact with surface soils
22
23 * Direct exposure to radiation from surface soils and airborne resuspended
24 particles.
25
26 Since evaluation of migration in the saturated zone is not within the scope of a source
27 area-aggregate area management study (AAMS), ingestion or contact with groundwater was
28 not evaluated as an exposure pathways. However, since migration of waste constituents
29 within the saturated zone will be addressed in the 200 West Groundwater AAMS,
30 contaminants likely to migrate to the water table and waste management units that have a
31 high potential to impact groundwater will be identified.
32
33
34 5.2 POTENTIAL EXPOSURE SCENARIOS AND HUMAN HEALTH CONCERNS
35
36 The routes by which a Hanford Site worker could potentially be exposed to
37 contamination at the waste management units include ingestion, inhalation, direct contact
38 with soils, and direct exposure to radiation. To evaluate the potential for exposure at
39 individual waste management units, it is necessary to have data available for surface soils,
40 air, and radiation levels. Although samples have been collected from each of these media,
41 only the surface radiation survey data (contamination levels and dose rate) are specific to
42 individual waste management units. Therefore, only pathways associated with the surface
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1 radiological contamination and external dose rates can be evaluated with confidence at this
2 time. Exposures by other pathways were evaluated based on available knowledge about
3 contaminants disposed of to the waste management unit and the engineered barriers to
4 releases.
5
6
7 5.2.1 External Exposure
8
9 External dose rate surveys, which are performed on a waste management unit basis,
10 were used as the measure of a unit's potential for impacting human health through direct
11 external radiation exposure. The contaminants of potential concern for this pathway are the
12 radionuclides that emit moderate to high energy penetrating gamma radiation. The radiation
13 doses from direct external exposure from the available survey data are presented in Table 4-5
146 ~ . Recent survey data were available for only -3" of the 449 T Plant Aggregate Area
15 waste management units and unplanned release sites evaluated in this table.
16'
17 Westinghouse Hanford manual WHC-CM-4-10, Section 7 (WHC 1988b) was used as
18& the basis for setting one of the criteria that are used to identify waste management units that
19- can be considered high priority sites. The manual indicates that posting ("Radiation Area")
2Q and access controls are to be implemented at a level of 2 mrem/hr for the purpose of
21 personnel protection. With the same objective in mind, the level of 2 mrem/hr is
2' recommended as one of the criteria for distinguishing high priority from lower priority waste
23 management units. For those units that do have recent radiation survey data, egy-fen-wer
24 hone reported as-having a dose rate of greater than 2 mrem/hr measured for surface radiation
25 contamination areas (Huckfeldt 1991c). A dose nit of 5 mrcm/h was measurod at the
26-. 216 T 341 Crib in June 1990. A dzse rate of 2:5 mrem/hr was alse reportod at the 216 T427,
27J 2 8, and 29 Cribs in Jluno 1990. This high reading was from a na smear-ble survey onfi
28 net
29.
30 Radiation surveys were not available for settling tanks, septic tanks, catch tanks, french
31 drains, or the transfer facilities.
32
33 High levels of radiation (up to 5'000 mRi/hrY I) were reportedly associated with
34 some of the unplanned releases (WHC 1991a), as noted in Table 5-1. However, many of
35 these releases occurred in the early days of the Hanford Site and mr4 recent survey data are
36 not available. Some of the releases were reportedly remediated by removing contaminated
37 soil for disposal in burial grounds, paving or covering the area with soil, or flushing the soil
38 with water. Other releases consisted of 1mRu, which has a decay half-life of under 1 year,
39 and would be largely decayed 40 years after release.
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1 The effectiveness of the various remediation measures is not known, and confirmatory
2 survey measurements are not available. Thus, with the exception of unplanned releases
3 located within engineered waste units, which are routinely surveyed, information on the
4 current radiological status of remediated unplanned releases is deficient, and is identified as a
5 data gap in Section 8.0.
6
7 Relatively few of the unplanned release sites have had recent surveys. The sites with
8 known surveys more recent than 1988 are the following:
9

10
11 UN200W9:7
12
13 * UN-200-W-98
14
15 * UN-200-W-98-
16
17 - UN-200-W11.
18
19

r- 20 5.2.2 Ingestion of Soil or Inhalation of Fugitive Dust

022 Radionuclides and nonradioactive chemicals of concern for the soil ingestion and
23 fugitive dust inhalation pathways are those that are nonvolatile, persistent in surface soils,
24 and have appreciable carcinogenic or toxic affects by ingestion or inhalation. However, little
25 information is available to evaluate the presence of specific radionuclides or nonradioactive
26 chemicals in surface soils. Available gross activity survey data for the T Plant Aggregate
27 Area waste management units are provided in Table 5-1.
28

n' 29 The Westinghouse Hanford Environmental Protection group policies state that the
30 presence of any smearable alpha constitutes a potential threat to human health and qualifies a
31 waste management unit for a high remediation priority (Huckfeldt 1991b). Waste
32 management units that exhibit elevated alpha readings in radiological surveys can be
33 presumed to have surface contamination since alpha radiation cannot penetrate solids.
34
35 Westinghouse Hanford manual WHCGGM 4 10-
36 s (WHC 1988b) was used to set criteria for identifying waste
37 management units that can be considered high remediation priority sites. The manual
38 indicates that posting ("Surface Contamination Area") and access controls are to be
39 implemented at a level of 100 ct/min above background beta/gamma, and/or 20 et- /min
40 alpha, for the purpose of personnel protection. With the same objective in mind, the levels
41 of 100 ct/min above background beta/gamma and 20 ct/min alpha are recommended as two
42 of the criteria for identification of high priority waste management units. For those survey
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1 readings that are in units of dis/min, a conversion will be made to ct/min assuming an
2 efficiency of 10%. Available sources indicate that measurements of smearable alpha were
3 not made at any of the T Plant Aggregate Area WWaste MA anagement Ufnits.
4
5 It should be noted that these radiation readings may indicate transient conditions (e.g.,
6 presence of contaminated vegetation) and that routine stabilization of surface contamination is
7 carried out under the auspices of the Westinghouse Hanford Radiation Area Remedial Action
8 (RARA) p4rogram.
9
10 Units subject to collapse of containment structures pose a potential threat of exposure
11 by release of ehemicas-cotamnan to @ surface-soils. Units with high release potential
12 based on potential occurrence of cave-ins include the following:
13
ir f
1615,

17
is_.
19

* 216-T-19TF Crib T
21
22 * 216-T-32 Crib
2?
24'
25

16- 216 T 3 Rcverse Wcll
27
28 Hewever-all cribs dts that-wee-constructed with wood, are likely

to suffer structural failure and should be considered to pose a risk of releases to INe surface
30 soil.
31
32 Units subject to wind erosion because of insufficient soil cover or erodible cover
33 materials pose a potential threat of exposure via surface soil. Wind erosion has been noted
34 as a problem in the area east of the 241-T Tank Farm. This area of active radionuclide
35 migration has been steadily expanding on the past several years. Recent efforts to stabilize
36 the soil in the 241-T Tank Farm may help to reduce this expansion.
37
38 Animal burrows have been noted throughout the 200 West Area. Although
39 contamination as a result of burrowing has not been demonstrated, surveys in the T Plant
40 Aggregate area have found contaminated herbivore feces, bird nests, and coyote feces.
41 These results demonstrate the real possibility for sei4-p assisted radionuclide migration.
42
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1 5.2.3 Inhalation of Volatiles
2
3 As summarized in Section 4.1, the distribution of volatile organics in soils is not weUl,
4 defined in the T Plant Aggregate Area. Most of the volatile organics were used at facilities
5 other than T Plant and would exist in the T Plant Aggregate Area due to migration. Volatile
6 organics (e.g., methylene chloride, toluene, and isopropanol) were used for equipment
7 decontamination at the 221-T Plant Equipment Decontamination Facility between 1964 and
8 1980 (Klem 1990). The quantities and potential soil locations of these volatile organics is
9 unknown.

10
11 Waste management units fWMU)-that are known to have contained equipment
12 decontamination waste are the following:
13
14 WMU
15
16 - 2WT11Tonc
17
18 0 216-T-10 Tj[4li Exhumed radiologically
19
20 0 216-T-11 1 Exhumed radiologically
21

2 216-T-13 4 1 surface stabilized
23
24 The primary volatile radionuclide of concern, tritium, is not known to have been
25 disposed of directly in the T Plant Aggregate Area. Large quantities of tritium have been
26 disposed of in areas near the T Plant Aggregate Area, including approximately 280,000 Ci
27 (decayed through 1990) to the 218-W-3.A Burial Ground (Anderson et al. 1991). Exposure
28 to tritium (as tritiated water vapor) is of concern as is the potential for tritium release via
29 radiolytic production of hydrogen from aqueous radioactive wastes.
30
31
32 5.2.4 Migration to Groundwater
33
34 Risks that could potentially occur due to migration of contaminants in groundwater to
35 existing or potential receptors will be addressed in the 200 West Groundwater AAMS and
36 thus, will not be discussed in the T Plant AAMS. However, the potential for individual units
37 to impact groundwater was discussed in Section 4.1, and is summarized below.
38
39 Based on the available information on known or potential contamination of vadose zone
40 and saturated zone soils summarized in Section 4.1 and the comparison of liquid waste
41 volumes to effective pore space presented in Table 4-12, the following units have a high
42 potential to have impacted area groundwater with either radionuclides or hazardous
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nonradioactive chemicals and could pose a risk of adverse human health effects if
groundwater beneath or downgradient from the unit were to be used for a water supply in the
future:

* 216-T-1

" 216-T-2

* 216-T-3

* 216-T-4A

* 216-T-5

* 216-T-6

* 216-T-7TF

* 216-T-8

* 216-T-12

* 216-T-18

" 216-T-19TF

* 216-T-22

" 216-T-23

* 216-T-24

" 216-T-25

* 216-T-26

* 216-T-27

* 216-T-28

* 216-T-32

21,
22
23"
24,
25
26-
27,
28
29-
30
31
32
33
34
35
36
37
38
39
40
41
42

Ditch

Reverse Well

Reverse Well

Pond

Trench

Crib

Crib and Tile Field

Crib

Trench

Crib

Crib and Tile Field

Trench

Trench

Trench

Trench

Crib

Crib

Crib

Crib
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" 216-T-33

* 216-T-34

* 216-T-35

* 216-W-LWC

Crib

Crib

Crib

Laundry Crib.

1
2
3
4
5
6
7
8
9

10
11
12
13 * 216-T-14

" 216-T-15

* 216-T-16

* 216-T-17

* 216-T-20

* 216-T-21

* 216-T-29

* 216-T-36

Trench

Trench

Trench

Trench

Trench

Trench

Crib

Crib.

In addition to the direct disposal of liquid wastes to the soil column, there is a
potential that subsurface contaminant migration may be occurring as a result of liquid
discharges to active waste management units affecting inactive waste management units. In
the T Plant Aggregate Area, there are no known areas of vadose zone contamination within
50 m (160 ft) of any of the septic tanks or the 241-T-4-2 Ditch.

5.3 ADDITIONAL SCREENING CRITERIA

In addition to determining human health concerns for a worker at each of the waste
management units, previously developed site ranking criteria were investigated for the
purpose of setting priorities for waste management units and unplanned releases. These
criteria are the CERCLA HRS scores assigned during preliminary assessment/site inspection
(PA/SI) activities performed for the Hanford Site (DOW$% 1988k), and the rankings
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1 assigned by the Westinghouse Hanford Environmental Protection Group to prioritize sites
2 needing remedial actions for radiological control (Huckfeldt 1991b).
3
4 Both of these ranking systems take into account some measure of hazard and
5 environmental mobility, and are thus appropriate to consider for waste unit prioritization.
6 The HRS ranking system evaluates sites based on their relative risk, taking into account the
7 population at risk, the hMhzars waste conshetsubt toxicit
8 Ncnetaif n at the facility, the potential for contamination of the environment, the
9 potential risk of fire and explosion, and the potential for i yx associated with
10 humans or animals that come into contact with the waste management unit inventory. The
11 HRS is thus appropriate to consider for screening waste management units.
12
13 The PA/SI screening was performed using the EPA's HRS and q@ mHRS. The HRS
14" (40 CFR 300) is a site-ranking methodology that was designed to determine whether sites
15 should be placed on the CERCLA National Priority List (NPL) based on chemical
16 contamination history. The EPA has established the criteria for placement on the NPL to be
17n a score of 28.5 or greater. The NpAs

19 thrfre 2h revin wilP nt n± a sthe eALua.o p s The mHRS is a ranking
2' system developed by the Pacific Northwest Laboratory (PNL) for the U.S. Department of
21, Energy (DOE) that uses the basic methodology of the d(p HRS;
22 however, it more accurately predicts the impacts from radionuclides. The mHRS takes into
23 account concentration, half-life, and other chemical-specific parameters that are not
24- considered by the § HRS. The mHRS has not been accepted by EPA as a ranking system.
25
f6' Many of the T Plant Aggregate Area waste management units were ranked in the PA/SI
27! using both the HMS and mHRS. For those waste management units that were not ranked in

8 the PA/SI, unit type and discharge history were evaluated in comparison with ranked units
29 for the purpose of setting priorities. If a waste management unit that has been ranked
30 exhibits similar characteristics (e.g., construction, waste type, and volume), the value for the
31 ranked unit was applied to the unit without an HRS or mHRS score. If no ranked waste
32 management units exhibit similar characteristics, then the unit was not ranked; however, a
33 high or low score was determined qualitatively through evaluation of unit configuration and
34 contamination history.
35
36 Table 5-1 lists the IS and mHRS rankings, as well as scores that were assigned for
37 unranked waste management units, based on their similarity to ranked units in terms of type,
38 construction, and quantity of waste disposed of. If no similar waste management units were
39 available for comparison, the units were not ranked but were assigned a qualitative indicator
40 of migration potential.
41
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w Table 5-1 also lists the units scored by the Westinghouse Hanford Environmental
2 Protection Group (Huckfeldt 1991b). The Environmental Protection Group's ranking system
3 was developed to provide a remediation priority guide for managers of waste management
4 units, based on environmental radiological concerns such as level of contamination, site
5 accessibility, and environmental mobility. The highest ranking a site can receive is 15
6 (Huckfeldt 1991b, 1991c). A score of seven or greater results in the assignment of a "high"
7 priority to the unit.
8 sM
9

10 The Westinghouse Hanford Environmental Protection Group has issued rankings for a
11 number-ef-l2 sites within the T Plant Aggregate Area (Winship et ad, Hughe 1991).
12 The rankings of these sites range from 6 to 10.
13
14 T -evnuplanntexefsites investigated in the PA/SI did not receive a ranking,
15 because of insufficient data. These are denoted as "ENS" by the PA/SI to indicate sites not
16 scored because of insufficient data. #ftt

-~17 
M' * * WW*. r TM

18 sst u wihdbn srd. T Oesio tha6nt d4no
19 roccive a rankig were: (1) UPR 200 2 70, zhich dishrgd into an engiored faciliy, (2)

(7L 20 UPR 200 W 147 through 153 and tPR 200 W 160, which wero not listed due to laek ot
21 dese rates and nullS or 1111 rats, and (3) tho tanks, which wil be closed under
22 Rezourco Ccnzcriation ad Reeoveff Act RCRA)
23
24
25 5.4 SUMMARY OF SCREENING RESULTS
26
27 The screening process was used to sort sites as either high priority or low priority.
28 Table 5-1 lists the T Plant Aggregate Area waste units that exceeded one or more of the
29 screening criteria identified in the preceding Section 5.2. A discussion of the site
30 prioritization and classification process is presented in Section 9.0 of this document.
31
32 Radiation survey results (dose rate and/or contamination) were available for -38- of
33 the 120 n o shell twawaste management units d annd*tae. Twenty3
34 r feur-were reported as having no detectable results. The remaining 414-7 Vunits had
35 survey results that exceeded one or more of the criteria (2 mrem/hr, 100 ct/min beta/gamma,
36 and 20 et-Ui/min alpha).
37
38 For both the mHRS and the HRS scores, six waste management units were given
39 scores of 28.5 or greater. Eight-r.i units received a qualitative "high" score. Nine units
40 received an Environmental Protection Group score of seven or greater. Because some sites
41 were designated as high priority for more than one criterion, the total number of high
42 priority sites, 29-4, is less than the sum of high priority ratings.
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Table 5-1. Hazard Ranking Scores for T Plant Aggregate Area.

0

Page 1 of 5

I IRadiation Surveys Environmental
HRS mHRS Assigned Protection High

Site Name - Type Rating Rating Score' t/min dis/min mrem/h Scoreb' Priority

-Tanks and Vaults

241-T-361 Settling Tank - h- Igh - - - I -- Y

Cribs and French Drawn

216-T-6 Crib 2.5 2.83 - - - ND 6 N

216-T-7TF Crib and Tile Field 65.43 65.43 - - -- ND - Y

216-T-8 Crib 47.81 47.82 - - - ND - Y

216-T-18 Crib 1.60 1.60 - -- - ND - N

216-T-19TF Crib and Tile Field 57.88 45.19 - 300 -- - 9 Y

216-T-26 Crib 1.81 1.89 - 3,000/ - ND - Y

216-T-27 Crib 1.72 2.36 - 5,00W - - - Y

216-T-28 Crib 47.81 42.14 - 5,004w - - - Y

216-T-29 Crib 1.03 0.71 - - - - - N

216-T-31 French Drain/1  0.00 0.00 - - -- - - N

216-T-32 Crib 1.42 1.42 - - - ND - N

216-T-33 Crib 1.03 0.82 - 300' - - 6 Y

216-T-34 Crib 1.03 1.42 - 10,0000 - - - Y

216-T-35 Crib 1.38 1.52 - 50091 - ND - Y

216-T-36 Crib 1.38 1.52 - 4001 -- ND 6 Y

216-W-LWC Crib - -- High - - - - Y
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Table 5-1. Hazard Ranking Scores for T Plant Aggregate Area.

0
Page 2 of 5

Radiation Surveys Environmental
HRS mHRS Assigned Prtection T High

Site Name - Type Rating Rating . Score" ct/min disfmin nrem/h Scoreb Priorty

Reverse Well

216-T-2 Reverse Well 50.33 50.33 -ND Y

216-T-3 Reverse Well 60.40 60.40 ND ND 8 Y

216-T-4A Pnd_0 Ditche, and Trenche----

216-T-4B Pond'U 0.00 0.00 W - - -- - N

216-T-1 Ditch - - High - - ND 8 Y

216-T-4-1D Ditchd 0.00 0.00 - - - ND - N

216-T-4-2 Ditch* - - High - - ND - Y

200-W Powerhouse Pond - - Low - - -- - N

216-T-5 Trench 1.25 1.25 - - - ND - N

216-T-9 Trench* 0.00 0.00 - - - ND - N

216-T-10 Trenchc' 0.00 0.00 - - - ND - N

216-T-11 TrenchW 0.00 0.00 - - - ND - N

216-T-12 Trench 0.98 1.14 -- 500 - - - Y

216-T-13 Trench* 0.00 0.00 - - -- - - N

216-T-14 Trench 1.20 1.42 -400 - - 10 Y

216-T-15 Trench 1.20 1.42 - 400/ - - 10 Y

216-T-16 Trench 1.20 1.42 - 400' - - 10 Y
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Table 5-1. Hazard Ranking Scores for T Plant Aggregate Area. Page 3 of 5
Radiation Surveys Environmental

HRS mHRS Assigned Protection High
Site Name - Type Rating Rating Score"' WtImn dis/min mre/h ScorebI Priority

216-T-17 Trench 1.20 1.42 -400 - - 10 Y

216-T-20 Trench 1.09 0.82 - - - ND - N

216-T-21 Trench 1.52 1.52 - - - ND - N

216-T-22 Trench 1.67 1.89 - - - ND - N

216-T-23 Trench 1.25 1.42 - - - ND -- N

216-T-24 Trench 1.67 1.89 - - - ND - N

216-T-25 Trench 1.89 1.89 - - - ND - N

______ _____ ____ _____ _____ Septic Tanks _ _

2607-WI Septic Tank - - Low - - - - N

2607-W2 Septic Tank - - Low - - - - N

2607-W3 Septic Tank - - Low -- - - - N

2607-W4 Septic Tank - - Low - - - - N

DBasin)__ _ _

207-T Retention Basin - - Low - - ND 9 Y

Buria Grounds:________

200-W Ash Disposal Basin - - Low - - - - N

200-W Burning Pi& 0.00 0.00 - - - - - N

200-W Powerhouse Ash Pit - -- Low - - - - N

218-W-8 Burial Ground 0.70 0.50 - - - ND - N
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Table 5-1. Hazard Ranking Scores for T Plant Aggregate Area. Page 4 of 5

Radiation Surveys Environmental
HRS mHRS Assigned I Protection High

Site Name - Iype Rating Rating Scoreal Ct/min dis/]initemn/h Score! Priority

Unplanned Release,

UN-200-W-2 ENS - - - - -- - N

UN-200-W-3 ENS - - - - - - N

UN-200-W-4 ENS - - - - - - N

UN-200-W-8 1.00 - - - - - - N

UN-200-W-14 ENS - - - - - - N

UN-200-W-27 ENS - - - - - - N

UN-200-W-29 1.00 - -- - - - - N

UN-200-W-58 ENS - - - - - - N

UN-200-W-63 1.00 - - - - - - N

UN-200-W-65 0.60 - - 5,000 - - - Y

UN-200-W-67 0.90 - - - - - - N

UN-200-W-73 0.70 - - - - - - N

UN-200-W-77 ENS - - - - - N

UN-200-W-85 - - LOw - - - - N

UN-200-W-88 -- - Low 650 - - - Y

UN-200-W-98 1.10 - - 300 - - 10 Y

UN-200-W-99 0.70 - - 4,000 - 0.2 - Y

UN-200-W-102 1.00 - - -- - ND - N
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Table 5-1. Hazard Ranking Scores for T Plant Aggregate Area. Page 5 of 5
Radiation Surveys Environmental

HRS mHRS Assigned Protection High
Site Name - Type Rating Rating Scores/ ct/min dis/min mreS Sore"b Poy

UN-200-W-135 1.20 - - - - - - N

Sources: WHC 1991a; DOE/RL 1988; Huckfeldt 1991b.

' A low (high) value was given to those units for which no similarities to other ranked units exist and a qualitative investigation indicates a
"low" ("high") score.

b/ Relative to a maximum environmental protection score of 15.
*I This site was exhumed; therefore, the site did not score.
d/ Based on current operational procedures, the 216-T-4B Pond has not received inflow since 1977.
el Value based on high alpha contamination found in surface water samples.
" This unplanned release is associated with another waste management unit.
2' Beta/gamma radiation data converted from dis/min to ct/min for the purposes of assessing criteria.
ENS= Classification given in PA/SI when sufficient information was not available for scoring.
-- = No information/data available.
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1 6.0 IDENTIFIGATION OF POTENTIALLY APPLICABLE OR RELEVANT
2 AND APPROPRIATE REQUIREMENTS
3 FOR THE T PLANT AGGREGATE AREA
4
5
6 6.1 INTRODUCTION
7
8 The Superfund Amendments and Reauthorization Act (SARA) of 1986 amended
9 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) to

10 require that all applicable or relevant and appropriate requirements (ARARs) be employed
11 during implementation of a hazardous waste site cleanup. "Applicable" requirements are
12 defined by the Environmental Protection Agency (EPA) in "CERCLA Compliance with
13 Other Laws Manual" (OSWER Directive 9234.1-01, August 8, 1988) as:
14
15 cleanup standards, standards of control, and other substantive environmental protection
16 requirements, criteria, or limitations promulgated under federal or state law that
17 specifically address a hazardous substance, pollutant, contaminant, remedial action,
18 location, or other circumstance at a CERCLA site.
19
20 A separate set of "relevant and appropriate" requirements that must be evaluated
21 include:
22
23 cleanup standards, standards of control, and other substantive environmental protection
24 requirements, criteria, or limitations promulgated under federal or state law that while
25 not "applicable" to a hazardous substance, pollutant, contaminant, remedial action,
26 location, or other circumstance at a CERCLA site, address problems or situations
27 sufficiently similar to those encountered at the CERCLA site that their use is well
28 suited to the particular site.
29
30 "To-be-Considered" Materials (TBCs) are nonpromulgated advisories or guidance
31 issued by federal or state governments that are not legally binding and do not have the status
32 of potential ARARs. However, in many circumstances, TBCs will be considered along with
33 potential ARARs and may be used in determining the necessary level of cleanup for
34 protection of health or the environment.
35
36 The following sections identify potential ARARs to be used in developing and assessing
37 various remedial action alternatives at the T Plant Aggregate Area. Specific requirements
38 pertaining to hazardous and radiological waste management, remediation of contaminated
39 soils, surface water protection, and air quality will be discussed.
40
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1 The potential ARARs focus on federal or state statutes, regulations, criteria, and
2 guidelines. The specific types of potential ARARs evaluated includehf w
3
4 0 Contaminant-specific
5
6 * Location-specific
7
8 * Action-specific.
9
10 Potential contaminant-specific ARARs are usually health or risk-based numerical values
11 or methodologies that, when applied to site-specific conditions, result in the establishment of
12 numerical contaminant values that are generally recognized by the regulatory agencies as
13 allowable to protect human health and the environment. In the case of the T Plant Aggregate
14 Area, p Icontaminant-specific potential ARARs address chemical constituents and/or
15 radionuclides. The potential contaminant-specific ARARs that were evaluated for the T Plant
16 Aggregate Area are discussed in Section 6.2.
17
18 Potential location-specific ARARs are restrictions placed on the concentration of
19 hazardous substances, or the conduct of activities, solely because they occur in specific
20 locations. The poeial location-specific petential-ARARs that were evaluated for the
21 T Plant Aggregate Area are discussed in Section 6.3.
22
23' Potential action-specific ARARs apply to particular remediation methods and
24 technologiesT and are evaluated during the detailed screening and evaluation of remediation
25 alternatives. The potential action-specific ARARs that were evaluated for the T Plant
26 Aggregate Area are discussed in Section 6.4.
27.
28' The TBC requirements are other federal and state criteria, advisories, and regulatory
29, guidance that are not promulgated regulations, but are to be considered in evaluating
30 alternatives. Potential TBCs include U.S. Dzpatmznt of-En DOE) Orders that carry
31 out authority granted under the Atomic Energy Act. All DOE Orders are potentially
32 applicable to operations at the T Plant Aggregate Area. Specific TBC requirements are
33 discussed in Section 6.5.
34
35 Potential contaminant- and location-specific ARARs will be refined during the AAMS
36 process. Potential action-specific ARARs are briefly discussed in this section, and will be
37 further evaluated upon final selection of remedial alternatives. The points at which these
38 potential ARARs must be achieved and the timing of the ARARs evaluations are discussed in
39 Sections 6.6 and 6.7, respectively.
40
41

WHC(rPLANT)\9-3-92\03193A

6-2



DOE/RL-91-61
Draft B

1 6.2 CONTAMINANT-SPECIFIC REQUIREMENTS
2
3 A contaminant-specific requirement sets concentration limits in various environmental
4 media for specific hazardous substances, pollutants, or contaminants. Based on available
5 information, some of the currently known or suspected contaminants that may be present in
6 the T Plant Aggregate Area are outlined in Table 4-2:". The currently identified potential
7 federal and state contaminant-specific ARARs are summarized below.
8
9

10 6.2.1 Federal Requirements
11
12 Federal contaminant-specific requirements are specified in several statutes, codified in
13 the U.S. Code (USC), and promulgated in the Code of Federal Regulations (CFR), as
14 follows:
15

16 W QCM..14-Clean Water Ac U Federal Water Quality Criteria
17 (FWQ CYIA CF ME 1 are developed under the authority of the Clean Water Act
18 ) C to serve as guidelines to the states for determining
19 receiving water quality standards. Different FWQC are derived for protection of
20 human health and protection of aquatic life. The human health FWQC are
21 further subdivided according to how people are expected to use the water (e.g.,
22 drinking the water versus consuming fish caught from the water). The SARA
23 121(d)(2) states that remedial actions shall attain FWQC where they are relevant
24 and appropriate, taking into account the designated or potential use of the water,
25 the media affected, the purpose of the criteria, and current information. Many
26 more substances have FWQC than maximum contaminant levels (MCLs) issued
27 under the Safe Drinking Water Act (gDA see discussion below); consequently,
28 EPA and other state agencies rely on these criteria more than MCLs, even though
29 these criteria can only be considered relevant and appropriate and not applicable.
30
31 The FWQC would not be considered at T Plant Aggregate Area, as no
32 natural NUONc werbodies efwater existhThe only
33 existing man-made surface water bodies at T Plant Aggregate Area are the 216-T-
34 1 d-titch, the 216-T-4-2 &-7itch, the 207-T r-etention b- sin, and the 200
35 West p-owerhouse 3-Pond. The 216-T-46 Pond historically held water but is
36 presently dry.
37
38 1|06&A42-Safe Drinking Water Ac ( 42IUSC 30(). Under the authority of the
39 afinkig tAC 3PL ()),MCLs (4 C4  1apply
40 when the water may be used for drinking. At present, EPA and the State of
41 Washington apply MCLs as the standards for groundwater contaminants at
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1 CERCLA sites that could be used as drinking water sources. Groundwater
2 contamination and application of MCLs as potential ARARs are addressed under3 a separate Aggregate Area Management Study (AAMS) specific to groundwater.4
5 e '..1.-Resource Conservation and Recovery Act'(4USC 60,40 C 0
6 27). The RuCndCRA) addresses the7 generation and transportation of hazardous waste- and waste management
8 activities at facilities that treat, store, or dispose of hazardous wastes. Subtitle C9 (Hazardous Waste Management) mandates the creation of a cradle-to-grave
10 management and permitting system for hazardous wastes. The RCRA defines
11 hazardous wastes ttas "sdwastes" (even though the waste is often12 liquid in physical form) that may cause or significantly contribute to an increase13 in mortality or serious illness, or that poses a substantial hazard to human health14 or the environment when improperly managed. In Washington State, RCRA isIs implemented by EPA and the authorized state agency, the Washington State16 Department of Ecology (Ecology).
17
IS mcRRA sptnial plcbeo rlvn n prpiate to the T Pan.19 Aggregate Area. 1h ~zsv omtigrgfoots undorT RCRXA wol onily apyt20 wataaaootui hti niotified hazffdous waste treatment, sorgeo disposal1fi fTSD) faciity, and to hzardous wast aaootatvtc ht curdctica rac22 eentaminatin. if awaste management unit is not a RORA TSD failipy and if remodiatio

23 p ting rguioments would not havo to be satified.
24 Hlowever, other substantive reguiremefnts neeessafy to protoct humfan health tnd the
25, onvironnt would onstitute ptential ARARs.
26

294atmsn dn reed at ions gl with sunahVeequiemns n

32

34 Two key potential contaminant-specific ARARs have been adopted under
35 the federal hazardous waste regulations: the Toxicity Characteristic Leaching36 Procedure (TCLP) designation limits promulgated under 40 CFR Part 261; and37 the hazardous waste land disposal restrictions Q(LO~Y) for constituent
38 concentrations promulgated under 40 CFR Part 268.
39
40 The TCLP designation limits define when a waste is hazardous7 and are41 used to determine when more stringent management standards apply than would
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1 be applied to typical solid wastes. Thus, the TCLP potential contaminant-specific
2 ARARs can be used to determine when RCRA waste management standards may
3 be required. The TCLP limits are presented in Table 6-1.
4
5 The land disposal restriins-(TDRs) are numerical limits derived by EPA
6 by reviewing available technologies for treating hazardous wastes. Until a
7 prohibited waste can meet the numerical limits, it can be prohibited from land
8 disposal. Two sets of limits have been promulgated: limits for constituent
9 concentrations in waste extract, which uses the TCLP test to obtain a leached

10 sample of the waste; and limits for constituent concentrations in waste, which
11 addresses the total contaminant concentration in the waste. AI i
12 (ERCA& Eisti s ha1 ni mna _l ast "pace fn4di s4 l durin
13 do Acc ti 3473 05RS X

14nlue ta onrssddno n ni siu on ire v nreedat14 dnttruvemen s t c

16 1 is nm Ta e det ea ftcgnerated&j u s
17 n d s , I6jI
18 'erAnrtisori sposa The lad dispo estietiens

r 19 g4gKIimits are presented in Table 6-1 (see Section 6.4.1-2 for a further
20 discussion on applying the land disposal rostrioo ~limits).
21
22 M ,6.2.4-Clean Air Ac(4 tSC744). The Clean Air Act 4 C4I
23 establishes National Primary and Secondary Ambient Air Quality Standards
24 (NAAQS) (40 CFR Part 50), National Emission Standards for Hazardous Air
25 Pollutants (NESHAP)(40 CFR Part 61), and New Source Performance Standards
26 (NSPS)(40 CFR Part 60).
27

rl' 28 In general, new and modified stationary sources of air emissions must
29 undergo a pre-construction review to determine whether the construction or
30 modification of any source, such as a CERCLA remedial program, will interfere
31 with attainment or maintenance of NAAQS or fail to meet other new source
32 review requirements including NESHAPj and NSPS. However, the process
33 applies only to "major" sources of air emissions (defined as emissions of 250 tons
34 per year). The T Plant Aggregate Area would not constitute a major source.
35
36 Section 112 of the Clean Air Act directs EPA to establish standards at the
37 level that provides an ample margin of safety to protect the public health from
38 hazardous air pollutants. The NESHAP standards for radionuclides are directly
39 applicable to DOE facilities under Subpart H of Section 112 that establishes a 10
40 mrem/year facility-wide standard for exposure to an offsite receptor. Further, if
41 the maximum individual dose a U M by n Im Ar Jn J N
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1 remediation exceeds 1 percent of the NESHAPs standard (0.1 mrem/yr), a report
2 meeting the substantive requirements of an application for approval of
3 construction must be prepared.
4
5
6 6.2.2 State of Washington Requirements
7
8 Potential state contaminant-specific requirements are specified in several statutes,
9 codified in the Revised Code of Washington (RCW) and promulgated in the Washington
10 Administrative Code (WAC).
11
12 odel Toxics Control Acf R 7.105D, Chpter73
13 The Model Toxics Control Act (MTCA)(RWp941?) (Ecology 1991)
14 authorized Ecology to adopt cleanup standards for remedial actions at hazardous

'15 waste sites. These regulations are considered potential ARARs for soil,
groundwater, and surface water cleanup actions. The processes for identifying,

17 investigating, and cleaning up hazardous waste sites are defined and cleanup
18 standards are set for groundwater, soil, surface water, and air in Chapter 173-340
12 WAC.
20
TI Under the MTCA regulations, cleanup standards may be established by one
22 of three methods.
23
24 * ,,C,,Method A may be used if a routine cleanup action, as defined in
25. WAC 173-340-200, is being conducted at the site or relatively few
26 hazardous substances are involved for which cleanup standards have
27 been specified by Tables 1, 2, or 3 of WAC 173-340-720 through -
28, 745.
29
3U * Iji nder Method B, a risk level of 10-6 is established and a risk
31 calculation based on contaminants present is determined.
32
33 4. tMethod C cleanup standards represent concentrations that are
34 protective of human health and the environment for specified site
35 uses. Method C cleanup standards may be established where it can be
36 demonstrated that such standards comply with applicable state and
37 federal laws, that all practical methods of treatment are used, that
38 institutional controls are implemented, and that one of the following
39 conditions exist: (1) Method A or B standards are below background
40 concentrations; (2) Method A or Method B results in a significantly
41 greater threat to human health or the environment; (3) Method A or
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1 Methed-B standards are below technically possible concentrations)4 or
2 (4) the site is defined as an industrial site for purposes of soil
3 remediation.
4
5 Table 1 of Method A addresses groundwater, so it is not considered to be j
6 aft ARAR for T Plant Aggregate Area (groundwater will be addressed in
7 the 200 West Groundwater AAMS report). Table 2 of Method A is intended for
8 non-industrial site soil cleanupsT and Table 3 of Method A is intended for
9 industrial site soil cleanups. Method A industrial soil cleanup standards for

10 preliminary contaminants of concern are provided as potential ARARs in Table 6-
11 1.
12
13 In addition to Method A, Method B and Method C cleanup standards may
14 also be considered potential ARARs for the T Plant Aggregate Area. Method B
15 and Method C cleanup standards can be calculated on a case-by-case basis in
16 concert with Ecology. Method B and Method C should be used where Method A
17 standards do not exist or cannot be met, or where routine cleanup actions cannot
18 be implemented at a specific waste management unit.

rn 19
20 6.2.2.2 State Hazardous Waste Management Act and Dangerous Waste

2eg nshaterQ73 WC. The State of Washington is a RCRA-
22 authorized state for hazardous waste management, and has developed state-
23 specific hazardous waste regulations under the authority of the State Hazardous
24 Waste Management Act. Generally, state hazardous waste regulations p
25 parallel the federal regulations. The state definition of a
26 hazardous waste incorporates the EPA designation of hazardous waste that is
27 based on the compound being specifically listed as hazardous, or on the waste
28 exhibiting the properties of reactivity, ignitability, corrosivity, or toxicity as
29 determined by the TCLP.
30
31 In addition, Washington State identifies other waste as hazardous. Three
32 unique criteria are established: toxic dangerous waste; persistent dangerous
33 waste; and carcinogenic dangerous waste. These additional designation criteria
34 may be imposed by Ecology as potential ARARs7 for purposes of determining
35 acceptable cleanup standards and appropriate waste management standards.
36
37 Ambient Air Quality Standards and Emission Limits for
38 Radionuclides (Chapter 173-480 WAC). These Ecology ambient air quality
39 standards specify maximum accumulated dose limits to members of the public.
40 A ir *Y % y p n 'al ' br m
41 -e dx 475 W' -nd orsam
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2 idr50 abton jotechof thpPuica Dnthe E _ione

3 otih aPmtbw
4
5 Monitoring and Enforcement of Air Quality and Emission Standards

6 for Radionuclides r 246-247 WAC). These permitting requirements

7 tnadby the Washington State Department of Health adopt the Ecology

8 standards for maximum accumulated dose limits to members of the public.
9
10
11 *t62-5-Controls for New Sources of Toxic Air Pollutants (Chapter 173-460

12 WAC). In accordance with regulations recently promulgated by Ecology in

13 Chapter 173-460 WAC, any new emission source will be subject to Toxic Air

14 Pollutant fFAP-)-emission standards. The regulations establish allowable ambient

15 source impact levels (ASILs) for hundreds of organic and inorganic compounds.

-16 Ecology's ASILs may constitute potential ARARs for cleanup activities that have

17 a potential to affect air. T3 ASILs for preliminary contaminants of concern are

18 provided in Table 6-1.
19
20 rte62.6-Water Quality Standards. Washington State has promulgated various

'21 numerical standards related to surface water and groundwater contaminants.

22 These are included principally in the following regulations:
23
24 4 Bt$%Public Water Supplies (Chapter 248-54 WAC). This regulation

25 establishes drinking water standards for public water supplies. The

26 standards essentially parallel the federal drinking water standards (40
1 CFR Parts 141 and 143).

2a
29 | Water Quality Standards for Ground Waters of the State of

Washington ((LCJ '94 Chapter 173-200 WAC). This

31 regulation establishes contaminant standards for protecting existing
32 and future beneficial uses of groundwater through the reduction or

33 elimination of the discharge of contaminants to the state's

34 groundwater.
35
36 4. Water Quality Standards for Surface Waters of the State of

37 Washington (Chapter 173-201 WAC and Proposed Chapter 173-

38 203tMnd173-201A WAC). Ecology has adopted numerical ambient

39 water quality criteria for six conventional pollutant parameters fof

40 vari(s suirfac water lassca QM, 173-201-0425 WAC): (1) fecal

41 coliform bacteria; (2) dissolved oxygen; (3) total dissolved gas; (4)
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1 temperature; (5) pH; and (6) turbidity. In addition, toxic, radioactive,
2 or deleterious material concentrations shall be below those of public
3 health significance or which may cause acute or chronic toxic
4 conditions to the aquatic environment or which may adversely affect
5 any water use. Numerical criteria currently exist for a limited
6 number of toxic substances (C r 173-201-047 WAC). Ecology
7 has initiated rulemaking to modify and incorporate additional
8 numerical criteria for toxic chenianjTe E y
9C t) substanecs and fcr radioactive- subtanees,and to reclassify

10 certain waters of the state y r t.
11
12 Under the state Water Quality Standards, the criteria and
13 classifications do not apply inside an authorized iixing-di'uQrzone
14 surrounding a wastewater discharge. In defining 9ixil41tto9
15 zones, Ecology generally follows guidelines contained in "Criteria for
16 Sewage Works Design." Although water quality standards can be
17 exceeded inside the mixig-dbJuti§nzone, state regulations will not
18 permit discharges that cause mortalities of fish or shellfish within the
19 zone or that diminish aesthetic values.
20
21 These water quality standards do not constitute ARARs for
22 purposes of establishing cleanup standards for the T. Plant Aggregate Area.
23 Because no natural surface water bodies exist within the T Plant Aggregate Area,
24 there will be no need to achieve ambient water quality standards during
25 remediation activities. Groundwater is- ifi 7e addressed r-p
26 yda A in which pertinent groundwater-
27 related potential ARARs will be covered.
28
29 The numerical water quality standards cited above may become potential
30 ARARs if selected remedial actions could result in discharges to groundwater or
31 surface water (e.g., if treated wastewaters are discharged to the soil column or
32 the Columbia River). Determining appropriate standards for such discharges will
33 depend on the type of remediation performed and will have to be established on a
34 case-by-case basis as remedial actions are defined.
35
36
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1 e%2.3 National Pollutant Discharge Elimination System (Ghapter 17-3 220
2 WAG and 10 CFR-Part 12) and Water Quality Standards:ttC..048
3 C
4
5 National Pollutant Discharge Elimination System (NPDES) regulations
6 govern point source discharges into navigable waters. Limits on the
7 concentrations of contaminants and volumetric flowrates that may be discharged
8 are determined on a case-by-case basis and permitted under this program. No
9 point source discharges have been identified. The EPA implements this program
10 in Washington State for federal facilitiest. however, assumption of the NPDES
11 program by the state is likely within five years.
12
13

_4 6.3 LOCATION-SPECIFIC REQUIREMENTS
15
16 Potential location-specific ARARs are restrictions placed on the concentration of
17 hazardous substances or the conduct of activities solely because they are in specific locations.
18 Some examples of special locations include floodplains, wetlands, historic places, and

19 sensitive ecosystems or habitats.
20

21 Table 6-2 lists various $1 location-specific standards and indicates which of these
22 may be potential ARARs. Potential ARARs have been identified as follows:
23
24 * Floodplains. Requirements for protecting floodplains are not ARARs for

activities conducted within the T Plant Aggregate Area because the aggregate area
2r6 is not located within flood plain boundaries (See Seeti:n: .1). However,
27 remedial actions selected for cleanup may require projects in or near floodplains
28 (e.g., construction of a treatment facility outfall at the Columbia River). In such
Z. cases, location-specific floodplain requirements may be potential ARARs.
30
31 * Wetlands, Shorelines, and Rivers and Streams. Requirements related to
32 wetlands, shorelines, and rivers and streams are not ARARs for activities
33 conducted within the T Plant Aggregate Area. However, remedial actions
34 selected for cleanup may require projects on a shoreline or wetland, or discharges
35 to wetlands (e.g., construction of a treatment facility outfall at the Columbia
36 River). In such cases, location-specific shoreline and wetlands requirements may
37 be potential ARARs.
38
39 * Threatened and Endangered Species Habitats. As discussed in Section 3.6,
40 various threatened and endangered species inhabit portions of the Hanford Site
41 and may occur in the T Plant Aggregate Area (American peregrine falcon, bald
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I eagle, white pelican, and sandhill crane). Therefore, critical habitat protection
2 for these species would constitute a potential ARAR.
3
4 * Wild and Scenic Rivers. The Columbia River Hanford Reach is currently
5 undergoing study pursuant to the federal Wild and Scenic Rivers Act. Pending
6 results of this study, actions that may impact the Hanford Reach may be
7 restricted. This requirement would not be an p§6 a ARAR for remedial
8 activities within the T Plant Aggregate Area. However, Wild and Scenic Rivers
9 Act requirements may be potential ARARs for actions taken as a result of T Plant

10 Aggregate Area cleanup efforts that could affect the Hanford Reach.
11
12
13 6.4 ACTION-SPECIFIC REQUIREMENTS
14
15 Potential action-specific ARARs are requirements that are triggered by specific
16 remediMl actions at the site. These remedial actions will not be fully defined until a remedial
17 approach has been selected. However, the universe of action-specific ARARs defined by a
18 preliminary screening of potential remedial action alternatives will help focus the selection
19 process. Potential action-specific ARARs are outlined below. (Note that potential
20 contaminant- and location-specific ARARs discussed above will also include provisions for
21 potential action-specific ARARs to be applied once the remedial action is selected.)
22
23
24 6.4.1 Federal Requirements
25
26 ~ N- 6.441A-Comprehensive Environmental Response, Compensation, and
27 Liability ActU 4). CERCLA- and regulations adopted pursuant to
28 CERCLA contained in the National Contingency Plan (40 CFR Part 300), include
29 selection criteria for remedial actions. Under the criteria, excavation and off-site
30 land disposal options are least favored when on-site treatment options are
31 available. Emphasis is placed on alternatives that permanently treat or
32 immobilize contamination. Selected alternatives must be protective of human
33 health and the environment, which implies that federal and state ARARs be met.
34 However, a remedy may be selected that does not meet all potential ARARs if
35 the requirement is technically impractical, if its implementation would produce a
36 greater risk to human health or the environment, if an equivalent level of
37 protection can otherwise be provided, if state standards are inconsistently applied,
38 or if the remedy is only part of a complete remedial action which attains potential
39 ARARs.
40
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1 The-CERCLA gives state cleanup standards essentially equal importance as
2 federal standards in guiding cleanup measures in cases where state standards are
3 more stringent. State standards pertain only if they are generally applicable, were
4 passed through formal means, were adopted on the basis of hydrologic, geologic,
5 or other pertinent considerations, and do not preclude the option of land disposal
6 by a state-wide ban. Most importantly, CERCLA provides that cleanup of a site
7 must ensure that public health and the environment are protected. Selected
8 remedies should meet all potential ARARs, but issues such as cost-effectiveness
9 must be weighed in the selection process.
10
11 64.-2-Resource Conservation and Recovery Act. (4 ZWs914§tFW6
12 ' T-RCRA 2U9l and regulations adopted pursuant to RCRA7
13 describe numerous action-specific requirements that may be potential ARARs for
14 cleanup activities. The primary regulations are promulgated under 40 CFR Parts
1f5 262fl%-1 262ortandarsfrgeathr) 264, and 265%(tandff r I wer adpr

-16 hand include such action-specific requirements
_k7 as follows:
18

49 a Packaging, labeling, placarding, and manifesting of off-site waste
(20 shipments
21
22 M nspecting waste management areas to ensure proper performance and
23 safe conditions
24
'25 Preparatien of plans and procedures to train personnel and respond to
26 emergencies
27
28 'Management standards for containers, tanks, incinerators, and

treatment units
30
31 I Design and performance standards for land disposal facilities
32
33 Groundwater monitoring system design and performance.
34
35 Many of these requirements will depend on the particular remediation
36 activity undertaken; and will have to be identified as remediation proceeds.
37
38 One key potential area of action-specific RCRA ARARs are the 40 CFR
39 Part 268 land diLposal rsst.tna K In addition to the contaminant-specific
40 constituent concentration limits established in the land dispesal restrietions XP
41 (as previously discussed in Section 6.2.1-3), EPA has identified best
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41 0 A case-by-case extension to an effective date
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demonstrated available treatment technologies (BDATs) for various waste
streams. The EPA could require the use of BDATs prior to allowing land
disposal of wastes generated during remediation. The EPA's imposition of the
land disposal restrietions @ and BDAT requirements will depend on various
factors.

Applicability to CERCLA actions is based on determinations of waste
"placement/disposal" during a remediation action. According to OSWER
Directive 9347.3-05FS, EPA concludes that Congress did not intend in situ
consolidation, remediations, or improvement of structural stability to constitute
placement or disposal. Placement or disposal would be considered to occur if:

Wastes from different units are consolidated into one unit (other than
a land disposal unit within an area of contamination)

Waste is removed and treated outside a unit and redeposited into the
same or another unit (other than a land disposal unit within an area of
contamination)-er

Waste is picked up from a unit and treated within the area of
contamination in an incinerator, surface impoundment, or tank and
then redeposited into the unit (except for in situ treatment).

Consequently, the requirement to use BDAT would not apply under the land
disposal restrietiens R standards unless placement or disposal had occurred.
However, remediation actions involving excavation and treatment could trigger
the requirements to use BDAT for wastes subject to the land disposal restrietiens
gg standards. In addition, the agencies could consider BDAT technologies to
be relevant and appropriate when developing and evaluating potential remediation
technologies.

Two additional components of the land dizpcsal restrictiens program
should be considered with regard to an excavate and treat remedial action. First,
a national capacity variance was issued by EPA for contaminated soil and debris
for a two-year period ending May 8, 1992 (54 FR 26640). Second, a series of
variances and exemptions may be applied under an excavate and treat scenario.
These include the following:

a A no-migration petition
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1 * A treatability variance
2
3 * Mixed waste provisions of a &-ederal Facilities Compliance Act
4 (when enacted).
5
6 The applicability and relevance of each of these options will vary based on
7 the specific details of a T Plant Aggregate Area excavate and treat option. An
8 analysis of these variances can be developed once engineering data on the option
9 becomes available.
10
11 The effect of the land dispesal restrietions .P program on mixed waste
12 management is significant. Currently, limited technologies are available for
13 effective treatment of these waste streams and no commercially available
14 treatment facilities exist except for liquid scintillation counting fluids used for
15 laboratory analysis and testing. The EPA recognized that inadequate capacity
iI exists and issued a national capacity variance until May 8, 1992- to allow for the
17 development of such treatment capacity.
18
TO Lack of treatment and disposal capacity also presents implications for
20 storage of these materials. Under 40 CFR 268.50, mixed wastes subject to land
21 disposal restitin D may be stored for up to one year. Beyond one year,
22 the owner/operator has the burden of proving such storage.is for accumulating
23 sufficient quantities for treatment. On August 29, 1991- EPA issued a mixed

waste storage enforcement policy providing some relief from this provision for
25 generators of small volumes of mixed wastes. However, the policy was limited
26 to facilities generating less than 28 m (1,000 ft') of land disposal-prohibited

waste per year. Congress is considering amendments to RCRA postponing the
28 storage prohibition for another five years; however, final action on these
29 amendments has not occurred.
30
31 Clean Water Actp3 U 2 . Regulations adopted pursuant to the
32 Glean Water Aet 0W A QSPf under the NPDES mandate use of best
33 available treatment technologies prior to discharging contaminants to surface
34 waters. The NPDES requirements would not be ARARs for actions conducted
35 only within the T Plant Aggregate Area. However, NPDES requirements could
36 constitute potential ARARs for cleanup actions which would result in discharge of
37 treated wastewaters to the Columbia River, and associated treatment systems
38 could be required to utilize best available treatment technologies.
39
40 Teate t Tausportatozt StAdrds(4 Ci R >17 4 7) ih Dptmen
41 Tntss i 9 f l7 r '
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7
8
9 6.4.2 State of Washington Requirements

10
11 6A.--Hazardous Waste Managemenf(C7) As
12 discussed in Section 6.4A4-2, there are various requirements addressing the
13 management of hazardous wastes that may be potential action-specific ARARs.
14 Pertinent Washington regulations appear in Chapter 173-303 WAC (ONder Yh
15 a 7ghriy fR'C 7O.AO5) and generally parallel federal management standards.
16 Determination of petental ARARs will be on a case-by-case basis as cleanup
17 actions proceed.
18
19 KE 6A-Solld Waste ( WAC Washington State
20 regulations describe management standards for solid waste in Chapter 173-304
21A (d a fSome of these management standards
22 may be potential ARARs for disposal of cleanup wastes within the T Plant
23 Aggregate Area. Solid waste standards include such requirements as the
24 following:
25
26 Inspecting waste management areas to ensure proper performance and
27 safe conditions
28
29 Management standards for incinerators and treatment units
30
31 a %Design and performance standards for landfills
32
33 Groundwater monitoring system design and performance.
34
35 Many of these requirements will depend on the particular remediation activity
36 undertaken, and will have to be identified as remediation proceeds.
37
38 er Quality Management. Chapter 90.48 RCW, the Washington
39 State Water Pollution Control A ( , requires use of all known, available,
40 and reasonable treatment technologiesTA,",,) for treating contaminants prior
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1 to discharge to waters of the state, d r d . Implementing
2 regulations appear principally at Chapters 173-216, 173-220, and 173-240 WAC.
3
4 The Water Pollution Control Act requirements for groundwater could be
5 potential ARARs for actions conducted within the T Plant Aggregate Area if such
6 actions would result in discharge of liquid contaminants to the soil column. In
7 this event, Ecology may-wo&ji require use of all known, available, and
8 reasonable treatment technologies to treat the liquid discharges prior to soil
9 disposal.
10
11 The Water Pollution Control Act requirements for surface water would not
12 be ARARs for actions conducted only within the T Plant Aggregate Area.
13 However, these requirements could constitute potential ARARs for cleanup
1-4 actions which would result in discharge of treated wastewaters to the Columbia
15 River4 and associated treatment systems eetld 'Mfid be required to demonstrate
16 they meet all known, available, and reasonable treatment technologies.

'17
18 e AA -i Quality Management? (RW714.Te e lea oiya
19 h s g C A AtW 709) hroxic

QO regulations for new air emission sources, promulgated in Chapter 173-460 WAC,
Z4 require use of the4-best available control technology for air toxics. The Toxic Air
22 Pollutant regultions may be potential ARARs for cleanup actions at the T Plant
23 Aggregate Area that could result in emissions of toxic contaminants to the air.
24 Ecology may require the use of best available control technology for air toxics, to
25 treat such air emissions.
26

9 e Watr WevlC& srucx. (RCW 180)Ti euatiqn estabtihesxauhoit
28 frEogytreueteicnsig+?fwate weMntatr and pr t rs and

30

32 a pro gra tion maybbs poe ils for nperfaon tof teTan
33 Agreg aty rea tpatscld resct on yoftoc , c an e air

35 treat suh ireisios

36

37 snthrit oftestt oreuae eot frac omeca idsra

39
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6.5 OTHER CRITERIA AND GUIDANCE TO BE CONSIDERED

In addition to the potential ARARs presented, other federal and state criteria,
advisories, guidance, and similar materials are TBC in determining the appropriate degree ofremediation for the T Plant Aggregate Area. A myriad of resources may be potentially
evaluated. The following represents an initial assessment of TBC provisions.

6.5.1 Health Advisories

The EPA Office of Drinking Water publishes advisories identifying contaminants for
which health advisories have been issued.
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1 6.5.2 International Commission of Radiation Protection/National Council on Radiation
2 Protection
3
4 The International Commission of Radiation Protection and the National Council on
5 Radiation Protection have a guidance standard of 100 mrem/yr whole body dose of gamma
6 radiation. These organizations also issue recommendations on other areas of interest
7 regarding radiation protection.
8
9
10 6.5.3 E Corrective Actions for Solid
11 Waste Management Units
12
13 In the July 27, 1990, f-ederal r-egister (55 FR 3A0798), EPA published proposed
14 regulations for performing corrective actions (cleanup activities) at solid waste management
15 units associated with RCRA facilities. The proposed 40 CFR Part 264 Subpart S includel
16 requirements that would be TBCs for determining an appropriate level of cleanup at the

,17 T Plant Aggregate Area. In particular, EPA included an appendix, "Appendix A - Examples
f8 of Concentrations Meeting Criteria for Action Levelsl"- which presented recommended

49 contaminant concentrations warranting corrective action. These contaminant-specific TBCs

,2.0 are included in Table 6-1 for the preliminary contaminants of concern.
21
22
23 6.5.4 DGE-Df finent o ITr Standards for Radiation Protection
24
25 A number of DOE Orders exist which could be TBCs. The DOE Orders that establish
_2 potential contaminant-specific or action-specific standards for the remediation of radioactive
27 wastes and materials are discussed below.
28
29 ||||6.&.44-DOE Order 5400.5 - DOE Standards for Radiation Protection of the
30 Public and Environment. The DOE Order 5400.5 establishes the requirements
31 for DOE facilities to protect the environment and human health from radiation
32 including soil and air contamination. The purpose of the Order is to establish
33 standards and requirements for operations of the DOE and DOE contractors with
34 respect to protection of members of the public and the environment against undue
35 risk from radiation.
36
37 The Order mandates that the exposure to members of the public from a
38 radiation source as a consequence of routine activities shall not exceed 100 mrem
39 from all exposure sources due to routine DOE activities. In accordance with the
40 Clean Air Act, exposures resulting from airborne emissions shall not exceed 10
41 mrem to the maximally exposed individual at the facility boundary. The DOE
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1 Order 5400.5 provides Derived Concentration Guide (DCG) values for releases of
2 radionuclides into the air or water. The DCG values are calculated so that, under
3 conditions of continuous exposure, an individual would receive an effective dose
4 equivalent of 100 mrem/year. Because dispersion in air or water is not accounted
5 for in the DCG, actual exposures of maximally exposed individuals in
6 unrestricted areas are considerably below the 100 mrem/year level.
7
8 The DOE Order 5400.5 also provides for establishment of soil cleanup
9 levels through a site-specific pathway analysis such as the allowable residual

10 contamination level method. The calculation of allowable residual contamination
11 level values for radionuclides is dependent on the physical characteristics of the
12 site, the radiation dose limit determined to be acceptable, and the scenarios of
13 human exposure judged to be possible and to result in the upper-bound exposure.
14
15 M.5.4.2 DOE Order 5820.2A - Radioactive Waste Management. The DOE
16 Order 5820.2A applies to all DOE contractors and subcontractors performing
17 work that involves management of waste containing radioactivity. This Order
18 requires that wastes be managed in a manner that assures protection of the health
19 and safety of the public, operating personnel, and the environment. The DOE
20 Order 5820.2A establishes requirements for management of high-level,
21 transuranic, and low-level wastes as well as wastes containing naturally occurring
22 or accelerator produced radioactive material, and for decommissioning of
23 facilities. The requirements applicable to the T Plant Aggregate Area
24 remediation activities include those related to transuranic waste and low-level
25 radioactive waste. These are summarized below.
26
27 R4f& 4 &AManagement of Transuranic Waste. Transuranic & waste
28 resulting from the T Plant Aggregate Area remedial action must be managed to
29 protect the public and worker health and safety, and the environment, and
30 performed in compliance with applicable radiation protection standards and
31 environmental regulations. Practical and cost-effective methods must be used to
32 reduce the volume and toxicity of fanslr*ie-{TRU) waste.
33
34 Traasuranie TV J waste must be certified in compliance with the Waste
35 Isolation Pilot Plant (WIPP) Acceptance Criteria, placed in interim storage, if
36 required, and sent to the WIPP. Any tensranie V waste that the DOE has
37 determined, with the concurrence of the EPA Administrator, does not need the
38 degree of isolation provided by a geologic repository or transuranic waste that
39 cannot be certified or otherwise approved for acceptance at the WIPP must be
40 disposed of by alternative methods. Alternative disposal methods must be
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1 approved by DOE Headquarters and comply with NEPA requirements and
2 EPA/state regulations.
3
4 6..42.-Management of Low-Level Radioactive Waste. The
5 requirements for management of low-level radioactive waste presented in DOE
6 Order 5820.2A are relevant to the remedial alternative of removal and disposal of
7 T Plant Aggregate Area wastes. Performance objectives for this option shall
8 ensure that external exposure to the radioactive material released into surface
9 water, groundwater, soil, plants, and animals does not result in an effective dose
10 greater than 25 mrem/yr to the public. Releases to the environment shall be at
11 levels as low as reasonably achievable. An inadvertent intruder after the
12 institutional control period of 100 years is not to exceed 100 mrem/yr for
13 continuous exposure or 500 mrem for a single acute exposure. A performance
1.4 assessment is to be prepared to demonstrate compliance with the above
15 performance objectives.
16
17 Other requirements under DOE Order 5820.2A which may affect
18 remediation of the T Plant Aggregate Area include waste volume minimization,
19 waste characterization, waste acceptance criteria, waste treatment, and shipment.
p The low-level radioactive waste may be stored by appropriate methods prior to

21 disposal to achieve the performance objectives discussed above. Disposal site
22 selection, closure/post-closure, and monitoring requirements are also discussed in .

23 this Order.
24

26 6.6 POINT OF APPLICABILITY
27

A significant factor in the evaluation of remedial alternatives for the T Plant Aggregate
29, Area will be the determination of the point at which compliance with identified ARARs must
30 be achieved (i.e., the point of a specific ARAR's applicability). These points of applicability
31 are the boundaries at which the effectiveness of a particular remedial alternative will be
32 assessed.
33
34 For most individual radioactive species transported by either water or air, Ecology and
35 Health standards generally require compliance at the boundaries of the Hanford Site
36 (e.g. Clear Air Act, Section 6.2.14). The assumed point of compliance for radioactive
37 species is the point where a member of the public would have unrestricted access to live and
38 conduct business, and, consequently, to be maximally exposed. Although Health is
39 responsible for monitoring and enforcing the air standards promulgated by Ecology, and
40 generally recognizes the site boundary as the point of applicability, Ecology has recently
41 indicated that compliance may be required at the point of emission.

WHC(TPLANT)\9-3-92\03193A a
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1 The point at which compliance with identified MThWg ARARs must be achieved will
2 be a significant factor in evaluating appropriate remedial alternatives in the T Plant
3 Aggregate Area. Applicability of p' ARARs at the point of discharge, at the boundary
4 of the disposal unit, at the boundary of the AAMS, at the boundary of the Hanford Site,
5 and/or at the point of maximum exposure will need to be determined.
6
7
8 6.7 - AET A rA
9 ETVALUATION

10
11 Evaluation of ARARs is an iterative process that will be conducted at multiple points
12 throughout the remedial process:
13
14 * When the public health evaluation is conducted to assess risks at the T Plant
15 Aggregate Area, the M IM contaminant-specific ARARs and advisories and
16 location-specific ARARs will be identified more comprehensively and
17 used to help determine the cleanup goals; and
18
19 * During detailed analysis of alternatives, all the ftf@ ARARs and advisories
20 for each alternative will be examined to determine what is needed to comply with

21 other laws and to be protective of public health and the environment.

23 Following completion of the investigation, the remedial alternative selected must be
24 able to attain all ARARs unless one of the six statutory waivers provided in Section 121
25 (d)(4)(A) through (f) of CERCLA is invoked. Finally, during remedial design, the technical
26 specifications of construction must ensure attainment of ARARs. The six reasons ARARs
27 can be waived are as follows:
28
29 * The remedial action is an interim measure, where the final remedy will attain
30 ARARs upon completion.
31
32 0 Compliance will result in greater risk to human health and the environment than
33 will other options.
34
35 * Compliance is technically impracticable.
36
37 * An alternative remedial action will attain the equivalent performance of the
38 ARAR.
39
40 * For state ARARs, the state has not consistently applied (or demonstrated the
41 intention to consistently apply) the requirements in similar circumstances.
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* For CERCLA-financed actions under Section 104, compliance with the ARAR
will not provide a balance between the need for protecting public health, welfare,
and the environment at the facility, and the need for fund money to respond to
other sites (this waiver is not applicable at the Hanford Site).

investPonsa c et ad aemd a.i
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1 7.0 PRELIMINARY REMEDIAL ACTION TECHNOLOGIES
2
3
4 Previous sections identified contaminants of concern at the T Plant Aggregate Area,
5 potential routes of exposure, and potentially applicable or relevant and appropriate
6 requirements (ARARs). Section 7.0 identifies preliminary remedial action objectives (RAOs)
7 and develops preliminary remedial action alternatives consistent with reducing the potential
8 hazards of this contamination and satisfying pTenQa ARARs. The overall objective of this
9 section is to identify viable and innovative remedial action alternatives for media of concern

10 at the T Plant Aggregate Area.
11
12 The process of identifying viable remedial action alternatives consists of several steps.
13 In Section 7.1, RAOs are first identified. Next, in Section 7.2, general response actions are
14 determined along with specific treatment, resource recovery, and containment technologies
15 within the general response categories. Specific process options belonging to each
16 technology type are identified, and these process options are subsequently screened based on
17 their effectiveness, implementability, and cost (Section 7.3). The combining of process
18 options into alternatives occurs in Section 7.4. Here the alternatives are described and
19 diagrammed. Criteria are then identified in Section 7.5 for preliminary screening of
20 alternatives that may be applicable to the waste management units and unplanned release sites
21 identified in the T Plant Aggregate Area. Figure 7-1 is a matrix summarizing the

'W 2 development of the remedial action alternatives starting with media-specific RAOs.
23
24 Because of uncertainty regarding the nature and extent of contamination at the T Plant
25 Aggregate Area waste sites, recommendations for remedial alternatives are general and cover
26 a broad range of actions. Remedial action alternatives will be considered and more fully
27 developed in future focused feasibility studies. The Hanford Site Past-Practice Strategy
28 (DOERL 19924) is used to focus the range of remedial action alternatives that will be

n 29 evaluated in focused studies. In general, the Hanford Site Past-Practice Strategy remedial
30 investigation (RI)/feasibility study (FS) and the Resource Conservation and Recovery Act
31 (RCRA)/Corrective Measures Studies M are defined as the combination of interim
32 remedial measures (IRMs), limited field investigations (LFIs) for final remedy selection
33 where interim actions are not clearly justified, and focused or aggregate area
34 feasibility/treatability studies for further evaluation of treatment alternatives. After
35 completion of an IRM, data will be evaluated including concurrent characterization and
36 monitoring data to determine if a final remedy can be selected.
37
38 A secondary purpose of the evaluation of preliminary remedial action alternatives is the
39 identification of additional information needed to complete the evaluation. This information
40 may include field data needs and treatability tests of selected technologies. Additional data
41 will be developed for most sites or waste groups during future data gathering activities (e.g.,
42 LFIs, characterization supporting IRM, or treatability studies). These data may be used to
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1 refine and supplement the RAOs and proposed alternatives identified in this initial study.
2 Data needs are defined in Section 8.0. Alternatives involving technologies that are not
3 well-demonstrated under the conditions of interest are identified in Sections 7.3 and 7.5.
4 These technologies may require bench-scale and pilot-scale treatability studies. The intent is
5 to conduct treatability studies for promising technologies early in the RI/FS process.
6 Conclusions regarding the feasibility of some individual technologies may change after new
7 data become available.
8
9 The bias-for-action philosophy of addressing contamination at the Hanford Site requires
10 an expedited process for implementing remedial actions. Implementation of general response
11 actions may be accomplished using an observational or approach in which the implementation
12 is redirected as information is obtained. This observational approach is an iterative process
13 of data acquisition and refinement of the conceptual model. Data needs are determined by
14, the model, and data collected to fulfill these needs are used as additional input to the model.
15 Use of the observational approach while conducting response actions in the 200 Areas will
16 allow integrating these actions with longer range objectives of final remediation of similar
17 areas and the entire 200 Areas. Site characterization and remediation data will be collected
18 concurrently with the use of LFIs, IRMs, and treatability testing. The knowledge gained
19-- through these different activities will be applied to similar areas. The overall goal of this
29- approach is convergence on an appropriate response action as early as possible while
21 continuing to obtain valuable characterization information during remediation phases.
22'
23-
24 7.1 PRELIMINARY REMEDIAL ACTION OBJECTIVES
25"
26_ The RAOs are remediation goals for protection of human health and the environment
27 that specify the contaminants and media of concern, exposure pathways, and allowable
2 8J contaminant levels. The RAOs discussed in this section are considered to be preliminary and
29, may change or be refined as new data are acquired and evaluated.
30
31 The fundamental objective of the corrective action process at the T Plant Aggregate
32 Area is to protect environmental resources and/or human receptors from the potential threats
33 that may exist because of known or suspected contamination. Specific interim and final
34 RAOs will depend in part on current and reasonable potential future land use in the T Plant
35 Aggregate Area and the 200 Areas. TIM RAOs also taken into account the preference under

36 th Cmpeeniv Evrenmena ensCmeton, andtLabiy Ac CERCLA)
37 for isolation7 an permanent tieatmetr significant reduction of volume, toxicity or mobility
38 of hazardous substances.
39
40 Potential future land use will affect the risk-based cleanup objectives, potential ARARs,
41 and point of compliance. The RAOs for protecting human health would be based on risk
42 assessment exposure scenarios. It is important that potential future land use and the RAOs
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1 be clearly defined and agreed upon by the U. S. Dcpaitncnt cf Encrgy ( ) . S.
2 Enviromnznta Protcction Agcncy (EPA, and Washingtn Stab Depaitment of Eeology
3 (Beelegy)-E EPAii4 mtefore further and more detailed evaluation of remedial
4 actions. The Hanford Site remedial Action Environmental Impact Statement is intended to
5 resolve the land use issues. A Record of Decision ) for this environmental impact
6 statement is expected in the spring of 1994.
7
8 To focus the corrective actions with a bias for action through implementing IRMs,
9 preliminary RAOs are identified for the 200 Areas and T Plant Aggregate Area; The overall

10 objective for the 200 Areas is as follows:
11
12 Reduce the risk of harmful effects to the environment and human
13 users of the area by isolating or permanently reducing the toxicity,
14 mobility, or volume of contaminants from the source areas to meet
15 ARARs or risk-based levels that will allow industrial use of the area
16 (this is a potential final RAO, and an interim action objective based
17 on current use of the 200 Area).
18
19 The RAOs are further developed in Table 7-1 for media of concern and applicable
20 exposure pathways (see Sections 4.1 and 4.2) for the T Plant Aggregate Area. The media of
21 concern for the T Plant Aggregate Area include the following:

'2
23 * Radionuclide-ninatedM and chemically contaminated soils that could result in
24 direct exposure or inhalation of soil particles
25
26 Contaminated soils that are or could contribute to groundwater contamination
27
28 * Vadose zone vapors that could cause ambient air impacts or contribute to the
29 lateral and vertical migration of contaminants in the soil and to the groundwater
30
31 * Biota that could mobilize radionuclides or chemical contaminants and could
32 thereby degrade the integrity of other controls, such as caps.
33
34 Waste materials currently stored in single-shell tanks (SfTs)-that contribute or may
35 contribute contaminants to environmental media will not be addressed by this aggregate
36 managcmnt study-(AAMS) program but rather by the ST-in -eANCM u
37 pgrogram. In addition, groundwater as an exposure medium is not addressed in this source
38 AAA<Sepof) 1but will be addressed in the 200 West Groundwater AAMS.-repeft.
39
40
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1 7.2 PRELIMINARY GENERAL RESPONSE ACTIONS
2
3 General response actions represent broad classes of remedial measures that may be
4 appropriate to achieve both interim and final RAOs at the T Plant Aggregate Area, and are
5 presented in Table 7-2. The following are the general response actions followed by a brief
6 description for the T Plant Aggregate Area:
7
8 0 No action (applicable to specific facilities)
9
10 * Institutional controls
11
12 * Waste removal and treatment or disposal
13
14 * Waste containment
15
1 * In situ waste treatment
17
18, * Combinations of the above actions.
19
20 These general response actions are intended to cover the range of options from no
21 action to complete remediation. Included are options that satisfy the CERCLA preference
22 for isolation and permanent or significant reduction in volume, mobility, and toxicity of
23 hazardous substances. No action is included for evaluations as required by the National
24- Environmental Policy Act and National Contingency Plan [40 CFR 300.68 (f)(1)(v)] to
25., provide a baseline for comparison with other response actions. The no action alternative
26 may be appropriate for some facilities and sources of contamination if risk assessments
27- determine acceptable natural resource or human health risks posed by those sources or
28, facilities and no exceedances of contaminant-specific ARARs occur.
29
30; Institutional controls involve the use of physical barriers or access restrictions to reduce
31 or eliminate public exposure to contamination. Many access and land use restrictions are
32 currently in place at the Hanford Site and will remain in place during implementation of
33 M remedial j tins. Because the 200 Areas are already committed to waste
34 management for long term, institutional controls will also be important for final remedial
35 measures alternatives.
36
37 Waste removal and treatment or disposal involves excavation of contamination sources
38 for eventual treatment and/or disposal either on a small- or large-scale basis. One approach
39 being considered for large-scale waste removal is macro-engineering, which is based on high
40 volume excavation using conventional surface mining technologies. Waste removal on a
41 macro-engineering scale would be used over large areas such as groups of waste management
42 units, operable units, or operational areas as a final remedial action. Waste removal on a
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1 small scale would be conducted for individual waste management units on a selective basis.
2 Small-scale waste removal could be conducted as either an interim or final remedial action.
3
4 Tr lentvsfrdsbslo h saae wte wou depen * n the x lume o

R sg, add '14 Maueo h otmnns
6
7 * S 5i 'hat cotie o eeso raincie utn aad 'hemNa?. Aste
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10
11 * S6k' .ha .otie c*mia ~ ctnns bA nordouldscol edsoe

13 C
14

17
18 rgeorngia
19 s
20 y uiag cr oQt*y d s

122
23 One potential problem with offsite disposal o §fda t s is the lack of an
24 alternate disposal location that will decrease the potential human exposure over the long time
25 required for many of the contaminants. Waste removal actions may not be needed, or only
26 be required on a small scale, to protect human health or the environment for industrial uses
27 of the 200 Areas.
28
29 Waste treatment involves the use of biological, thermal, physical, or chemical
30 technologies. Typical treatment options includes biological land farming, thermal processing,
31 soil washing, and fixation/solidification/stabilization A" ribedn
32 hs s s s Some
33 treatment technologies may be pilot tested by b--
34 y. Waste treatment could be conducted either as an interim or final action
35 and may be appropriate in meeting RAOs for all potential future land uses.
36
37 Waste containment includes the use of capping technologies (i.e., capping and grouting)
38 to minimize the driving force for downward or lateral migration of contaminants. VWthica

40 C ANT so provides a radiation exposure baer
41 and barrer to direct exposure. In addition, these barriers provide long-term stability with

WHC(TPLANT)/8-3 I-92/03194A

7-5



DOE/RL-91-61
Draft B

1 relatively low maintenance requirements. Containment actions may be appropriate for either
2 interim or final remedial actions.
3
4 In situ waste treatment includes thermal, chemical, physical, and biological technology
5 types, of which there are several specific process options including in situ vitrification, in
6 situ grouting or stabilization, soil flushing, and in situ biotreatment. The distinguishing
7 feature of in situ treatment technologies is the ability to attain RAOs without removing the
8 wastes. The final waste form generally remains in place. This feature is advantageous when
9 exposure during excavation would be significant or when excavation is technically
10 impractical. In situ treatment can be difficult because the process conditions may not be
11 easily controlled.
12
13 In the next section, specific process options within these technology groups are
14 evaluated.
15
16
17 7.3 TECHNOLOGY SCREENING
18
19. In this section, potentially applicable technology types and process options are
20 identified. These process options are then screened using effectiveness, implementability,
2T and relative cost as criteria to eliminate those process options that would not be feasible at
22- the site. The remaining applicable processes are then grouped into remedial alternatives in
23 Sections 7.4.
2e~
25, The effectiveness criterion focuses on: (1) the potential effectiveness of process
26 options in handling the areas or volumes of media and meeting the rmedial actin objectes
2T A , (2) the potential impacts to human health and the environment during the construction
28 and implementation phase, and (3) how proven and reliable the process is with respect to the
29 contaminants and conditions at the site. This criteria also concentrates on the ability of a
36' process option to treat a contaminant type (organics, inorganics, metals, radionuclides, etc.)
31 rather than a specific contaminant (nitrate, cyanide, chromium, plutonium, etc.).
32
33 The implementability criterion places greater emphasis on the institutional aspects of
34 implementability, such as the ability to obtain necessary permits for offsite actions, the
35 availability of treatment, storage, and disposal services, and the availability of necessary
36 equipment and skilled workers to implement the technology. It also focuses on the process
37 option's developmental status, whether it is an experimental or established technology.
38
39 The relative cost criterion is an estimate of the overall cost of a process, including
40 capital and operating costs. At this stage in the process, the cost analysis is made on the
41 basis of engineering judgement, and each process is evaluated as to whether costs are high,
42 medium, or low relative to other process options.
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1 A process option is rated effective if it can handle the amount of area or media
2 required, if it does not impact human health or the environment during the construction and
3 implementation phases, and if it is a proven or reliable process with respect to the
4 contaminants and conditions at the site. Also a process option is considered more effective if
5 it treats a wide range of contaminants rather than a specific contaminant. An example of a
6 very effective process option would be vitrification because it treats inorganics, metals, and
7 radionuclides. On the other hand, chemical reduction may only treat chromium (VI), making
8 it a less useful option.
9

10 An easily implemented process option is one that is an established technology, uses
11 readily available equipment and skilled workers, uses treatment, storage, and disposal
12 services that are readily available, and has few regulatory constraints. Preference is given to
13 technologies that are easily implemented.
14
15 Preference is given to lower cost options, but cost is not an exclusionary criterion. A
16 process option is not eliminated based on cost alone.
17
18 Results of the screening process are shown in Table 7-3. Brief descriptions are given
19 of the process options, followed by comments regarding the evaluation criteria. The last
20 column of the table indicates whether the process option is rejected or carried forward for
21 possible alternative formation. The table first lists technologies that address soil RAOs.

2 Next, technologies pertaining to biota RAOs are presented. All the biota-specific
23 technologies happen to be technologies that were listed for soil RAOs. Air RAOs are dealt
24 with as soil remediation issues because the air contamination is a result of the contaminants
25 in the soil: addressing and remediating the air pathways would be unnecessary and
26 ineffective as long as there is soil contamination. If the soil is remediated, the source of the
27 air contamination would be removed.
28
29 The conclusions column of Table 7-3 indicates that besides no action, monitoring, 3
30 institutional process options, and 16 other process options are retained for further
31 development of alternatives. These options are carried forward into the development of
32 preliminary alternatives.
33
34
35 7.4 PRELIMINARY REMEDIAL ACTION ALTERNATIVES
36
37 This section develops and describes several remedial alternatives considered applicable
38 to disposal sites that contain hazardous chemicals, radionuclides, and volatile n
39 §4i organic compounds (VOCs). These alternatives are not intended as recommended
40 actions for any individual sit- , but are intended only to provide potential options
41 applicable to most sites where multiple contaminants are present. Selection of actual
42 remedial alternatives that should be applied to the individual sites- W would be partly based
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1 on future expedited or interim actions and LFIs, as recommended in Section 9.0 of this
2 report. Selection of proper alternatives would be conducted within the framework of the
3 Hanford Site Past-Practice Strategy (DOE/RL 1992) and the strategy outlined in Section
4 9.4. The selection process would also be based on a preference for isolation and permanent
5 treatment.
6
7 The remedial alternatives are developed in Section 7.4.1. Then, in Section 7.4.2
8 through Section 7.4.7, the remedial action alternatives are described. Detailed evaluations
9 and costs are not provided because site-specific conditions must be further investigated before
10 meaningful evaluations could be conducted.
11
12
13 7.4.1 Development of Remedial Alternatives
14,
15 Potentially feasible remedial technologies were described and evaluated in Section 7.3.
16 Some of those technologies have been proven to be effective and constructible at industrial
17 waste sites, while other technologies are in the developmental stages. Vli EPA guidance
18 ( 99on feasiblity-studiesJff or uncontrolled waste management units recommends
19- that a limited number of candidate technologies be grouped into "Remedial Alternatives."
2Q- For this study, technologies were combined to develop remedial alternatives and provide at
21 least one alternative for each of the following general strategies:
227
23- * No action
24
2S ' * Institutional controls
26.
27 * Removal, aboveground treatment, and disposal
28"
29, * Containment
30
31 * In situ treatment.
32
33 The alternatives are intended to treat all or a major component of the T Plant
34 Aggregate Area contaminated waste management units or unplanned release. Consistent with
35 the development of RAOs and technologies, alternatives were developed based on treating
36 classes of compounds (radionuclides, heavy metals, inorganics, and organics) rather than
37 specific contaminants. At a minimum, the alternative must be a complete package. For
38 example, disposal of radionuclide-contaminated soil must. be combined with excavation and
39 backfilling of the excavated site-§j .
40
41 One important factor in the development of the preliminary remedial action alternatives
42 is the fact that radionuclides, heavy metals, and some inorganic compounds cannot be
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1 destroyed. Rather, these compounds must be physically immobilized, contained, isolated, or
2 chemically converted to less mobile forms to satisfy RAOs. Organic compounds can be
3 destroyed, but may represent a small amount of the bverall contamination at the T Plant
4 Aggregate Area. Both no action and institutional controls are required as part of
5 Ccnihcnsivz Eavironmcnt Rcsponsc, Compcnsation, and Liability ACt (CERCLA) RI/FS
6 guidance. The purpose of including both of these alternatives is to provide decision makers
7 with information on the entire range of available remedial actions.
8
9 For the containment alternative, an engineered multimedia cover, with or without

10 vertical barriers (depending on the specifics of the remediation) was selected. Two
11 alternatives were selected to represent the excavation and treatment strategy. One of these
12 deals with disposal of MmQserarie-(TRU) ",contaminated soils. Finally, three in-situ
13 alternatives were identified. One deals with vapor extraction for VOCs, one with

n, 14 stabilization of soils, and the other with vitrification of soils.
15
16 It is recognized that this does not represent an exhaustive list of all applicable
17 alternatives. However, these do provide a reasonable range of remedial actions that are
18 likely to be evaluated in future feasibility studies. The remedial action alternatives are
19 summarized as follows:

. 20
21 * No action

2* Institutional controls
24
25 * Engineered multimedia cover with or without vertical barriers (containment)
26 FAi adat 6rUaiMs
27
28 * In situ grouting or stabilization of soil (in situ treatment)
29
30 * Excavation, aboveground treatment, and disposal of soil (removal, treatment and
31 M Uisposal) FslTh i nclude thernl

33 hntf
34
35 * In situ vitrification of soil (in situ treatment)
36
37 * Excavation, treatment, and geologic disposal of soil with TRU radionuclides
38 (removal, treatment and disposal)
39
40 * In situ soil vapor extraction of VOCs (in situ treatment).
41
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1 These alternatives, with the exception of no action and institutional controls, were
2 developed because they satisfy a number of RAOs simultaneously and use technologies that
3 are appropriate for a wide range of contaminant types. For example, constructing an
4 engineered multimedia cover can effectively contain radionuclides, heavy metals, inorganic
5 compounds, and organic compounds simultaneously. It satisfies the RAOs of protecting
6 human health and the environment from exposures from contaminated soil, bio-mobilization,
7 and airborne contaminants. In situ soil vapor extraction is more contaminant-specific than
8 the other alternatives, but it addresses a contaminant class (VOCs) that is not easily treated
9 using the other options, such as in situ stabilization. It is possible that some waste
10 management units may require a combination of the identified alternatives to completely
11 address all contaminants.
12
13 The use of contaminant-specific remedial technologies was avoided because there
14. appear to be few, if any, waste management units where a single contaminant has been
15 identified. It is possible to construct alternatives that include several contaminant-specific
16" technologies, but the number of combinations of technologies would result in an
17,, unmanageable number of alternatives. Moreover, the possible presence of unidentified
18 contaminants may render specific alternatives unusable. Alternatives may be refined as more
19- contamination data are acquired. For now, the alternatives will be directed at remediating
20- the major classes of compounds (radionuclides, heavy metals, inorganics, and organics).
21
22- In all alternatives except the no-action alternative, it is assumed that monitoring and
23- institutional controls are required, although they may be temporary. These features are not
24 explicitly mentioned, and details are purposely omitted until a more detailed evaluation may
25 be performed in subsequent studies. Also, treatability studies may accompany many of the
26 alternatives during implementation.
27
28' In the next sections, the preliminary remedial action alternatives are described in more
29. detail, with the exception of the no-action and institutional control options.
30
31
32 7.4.2 Alternative 1-Engineered Multimedia Cover with or without Vertical Barriers
33
34 Alternative 1 consists of an engineered multimedia cover. Vertical barriers such as
35 grout curtains or slurry walls may be used in conjunction with the cover. Figure 7-2 shows
36 a schematic diagram of an engineered multimedia cover without the vertical barriers. If the
37 affected area includes either a naturally-occurring or engineered depression, then imported
38 backfill would be placed to control runoff and run-on water. The engineered cover itself
39 may consist of elay -gra10 Id , gravel, sand, asphalt, E 1soil, g synthetic
40 liners. A liquid collection layer could also be included. The specific design of the cover and
41 vertical barriers would be the subject of a focused feasibility study'dJwh4-that may be
42 supported by treatability studies and performance testing. The barrier would be designed to
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1 minimize infiltration of surface water by enhancing evapotranspiration from plants. The
2 covered area would be fenced, and warning signs posted.
3
4 Alternative 1 would provide a permanent cover over the affected area. The cover
5 would accomplish the following: minimize or eliminate the migration of precipitation into
6 the affected soil; reduce the migration of windblown dust that originated from contaminated
7 surface soils; reduce the potential for direct exposure to eem-hiatennsoils
8 and reduce the volatilization of VOCs and tritium to the atmosphere. If vertical bafflers are
9 included, they would limit the amount of lateral migration of contaminants.

10

I.4 91,3* ' Im x

12 dU to infiltratton of surfacewaw t
13 xC

14WftAff RP 
4'315 __~g&~

16 b r a dfe rd
17 O N18 Th i for s
19 exprieCP4StRCRlbits ad cetl nafl adC1 hreo no tretbliy<st r
20 4xptw 

a21 W~t ~ __
* 22 a xted to be required

23
24
25 7.4.3 Alternative 2-In Situ Grouting or Stabilization of Soil
26
27 Radioactive and hazardous soil would be grouted in this alternative using in situ
28 injection methods to significantly reduce the leachability of hazardous contaminants,
29 radionuclides and/or C- mv t ogn bmp dsrom the affected soil. Thi
30 e o c, t nt rcommeNdedst
31 Groutingmay also beused to ill voids, such as in cribs,
32 thereby reducing subsidence. Another variation of this alternative would be to stabilize the
33 soil using in situ mixing of soil with stabilizing compounds such as pozzolanics or fly ash.
34
35 Gmeuig wlls would be instalod and srooned thrughout thie affcctd viical zones.
36 Spooily fcrmulato conint grout (dterind by atability studis) wouild to injocted an
37 allowed to cure. In situ stabiia wouild be conducted in a shllo mannor, oop
38 cut d to w b u to m a t n oi with d
39 intethe-seil.
40
41 iU NW ......... d'4.~.3RN t  

. 6 -,~42 9to om . n d r
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9
10 Alternative 2 would provide a combination of immobilization and containment of heavy
11 metal, radionucide, d-inorganic inVlati r contamination. Thus, this
12 alternative would reduce migration of precipitation into the affected soil; reduce the
13 migration of windblown dust that originated from contaminated surface soils; reduce the
14\ potential for direct exposure to contanunated soils; and reduce the volatilization of VOCs.
15
16 inmg xyit grig za bendmrsrtd ob fetv mo tblzation ofmtl nd

10 A ldeve rpngatiehnold ide parcormbincfmdation of rmmdbilizatdes and cotinetofavy11 me9tal rdincldetfirgf rn R

19 gondsp eniTonre, Thus thi
2 alernWive watabltty o precpitat o it ee a asoece bse

213 miatio oawn dblwn ust that origate om oteamate ufc ol;rdc h

22"
23 * p n ior tor tso cvopit oils; nds u sthailizaton opOdst
25

26- W F11 ld W e' s No deen the welsaigadgotijcinm o Sth Wod

27 bNun to sd
28 '

29;w Bausetisa a gtrnte wol o eoedecnainnt rmtesii slkl
30 4gthaa lmtlono nsiuoalctrsas, and pfrica arrers migt aso e rqued
31
32
33 7.4.4 Alternative 3-Excavation, Soil Treatment, and Disposal
34
35 Under Alternative 3, radioactive and hazardous soil would be excavated using
36 conventional techniques, with special precautions to minimize fugitive dust generation.

38 4 .py ih aet qA*Ltsad oreuetquniyf exaya soiL It-walse
39 assumed that sheet-ple-shoring would bo-installed-to faeilitato-the-exeavation- The gg4Y4g4
40 soil would be treated above ground. Several treatment options could be selected from the
41 physical, chemical, and thermal treatment process options screened in Section 7.3. For
42 example, thermal desorption with offgas treatment could be used if organic compounds are
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@ 1 present; soil washing could be used to remove contaminated silts and sands or specific
2 compounds; and stabilization could be used to immobilize radionuclides and heavy metals.
3 The specific treatment method would depend on site-specific conditions. Treatability tests
4 would be performed to determine the specific soil treatment protocols mk 40. The
5 treated soil would be backfilled into the original excavation or landfilled. Soil treatment
6 by-products may require additional processing or treatment. Figure 7-4 shows a schematic
7 diagram of this alternative.
8
9 Alternative 3 would be effective in treating a full range of contamination, depending on

10 the type of treatment processes selected. Attainment of soil RAOs would depend on the
11 depth to which the soil was excavated. If near surface soil was treated, airborne
12 contamination, direct exposure to contaminated soil, and bio-mobilization of contamination
13 would be minimized. Because of practical limits on deep excavation, deep contamination
14 may not be removed and would be subject to migration into groundwater. Alternative 3
15 could be used in conjunction with Alternative 1 (multimedia cap) to reduce this possibility.
16
17 A t alot
'o 18 d h
19 Th pcfcaino i requmeatblt tetswufrdpnd M th ntre4ft8~

20

23 7.4.5 Alternative 4-In Situ Vitrification of Soil
24
25 In this alternative, the contaminated soil in a subject site would be immobilized by in
26 situ vitrification. Treatability tests would be performed initially to determine site-specific
27 operating conditions. Figure 7-6 shows a schematic diagram of the alternative. Import fill
28 would initially be placed over the affected area to reduce exposures to the remediation
29 workers from surface contamination. High power electrodes would be used to vitrify the
30 contaminated soil under the site, to a depth below where contamination is present. A large
31 fume hood would be constructed over the site before the start of the vitrification process to
32 collect and treat emissions. After completion of the vitrification, the site would be built back
33 to original grade with imported backfill. Fences and warning signs may be placed around
34 the vitrified monolith to minimize disturbance and potential exposure.
35
36 In situ vitrification would be effective in treating radionuclide, heavy metal, and
37 inorganic contamination and may also destroy organic contaminants. This would reduce the
38 potential for exposures by leaching to groundwater, windblown dust and direct dermal
39 contact. However, this alternative would not reduce the mass or toxicity of the radionuclides
40 present onsite. Also, in situ vitrification may be limited to depths of less than about 100 ft,
41 which may not be adequate to immobilize deep contamination.
42
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10
11
12 7.4.6 Alternative 5--Excavation, Above-Ground Treatment, and Geologic Disposal of
13 Soil with TRU Radionuclides
14.

Bs Figure 7 6 shows a schematic diagram of Alternative 5. Spccinl excavatfion procedures
16- weuld have to be used to mnimize ffgifle dust. Non flU "cveurden" may have to be

I I reved, temporarily stored, and rewmied to the a...aeaWen after the fl-U soil was
18 reoed. Impre baki, wold be used to restore the site to original grade.Th

19, excavaed ThU soil would be vitified or stabilized by an above ground teatment plant.
;o Trcatablity tests would be conducted to establish the teatment pocess. The vitrified or
21 stabilized sell would then be shipped to a flU waste resitory. Long term stomge may h
22S required until a suitable facility eould be sited and constnzcted. An engieered mnuimedb
23, eever (Alternative 1) could be installed over the comapleted site to reduce exposue to n
24 remaining contaminated, non Th-U sails.

1 r

19M Wex uv o

21
25'
Z6E. SoSo h wat *nngMut nt *+n u e * ~ T Pkat Agrgt Area may c4ta

34 A %N MA Alf

27 isltdznswe h cocnrain.o R raincie exed 0 nig o

28 Atrave5thsi fm hesoadzoswudexaated siizdor'eae

30 4icnd, s% itrm st__ f h stbzdsi a erqirdutlafnlgoo
31 reoitr is ca&'onstru tk k#cted.'A

32

34 Aofgrto yfteafce aras4igma erqie durv, exaain0 opywt

36 procers wud ae obeuedt iimz t i~t t. The~4 exavtd o v old

39 ......... .g s w av .t..
40
41 m o x escu naT r n d s
42 d o~'. ~22l

42NgTdould reduing abntooh technoos d ed i Sect

WHC(TPLAN'T)/8-31-92/o3194A

7-14



DOFJRL-91-61
Draft B

4

6
7 .. ..............

10 tZ ommpat

11 7. AtrhnnRUsiws rad chvepppraeeau stanarsiwco

'rnrt ~~ ~ ~ ~ ~ M AM____ 4V0te*~
12 jrz 4_

U)14
15 For Alternative 5T soil containing TU radionuclides at concentrations exceeding

16 100 nCi/g would be excavated, treated, and disposed. Thus, potential exposure to and
17 migration of ThU-wastes would be minimized. Potential exposure to other contaminants
18 would be determined by other remedial alternatives implemented. At sites containing ThU

19 and non-TU wastes, the use of Alternative 5 alone may not satisfy all RAOs.
c_- 20

21
*22 7.4.7 Alternative 6-In Situ Soil Vapor Extraction for VOCs

24 1 igig 7 7 shows a chmate diagmm of a di prsoe tati oial extrtion adstem.
25 soil vapr otratin stem wo uld insit ef voentig Wells, m o pip in
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28 dispd ef as radieact bymited waste. Th vented air may eentain itns containT
29 Ads paric-TR, asesPA filters would be inataed to remyv ths psaiulat radionudids.
30 The vented vapora would be toatod by the catalytic ininerator to povide at least 95 %
31 dcstrnction. ]3ccausc thero are few sites in the T Plant Aggogato Arc that contain VO)Ga,

32 the pot7tial uste 6 sil vaporExtraction in this Aggfogato Area wo uld lsnitd.
33
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12

16= extraction is a proven technology for removal of VOC from the vadose zone

11 soils-A ilthough some pilot scale testing may be needed at specific sites. Soil vapor
18' extraction would reduce downward migration of the VOC vapors through the vadose zone,
19- and thereby minimize potential cross-media migration into the groundwater. Soil vapor
2,% extraction would reduce upward migration of VOC through the soil column into the
21 atmosphere, and thereby minimize inhalation exposures to the contaminants. In some cases
2Z' the radionuclides were discharged to the dis7e44tse- nias aqueous
23, wastewater that contained the radionuclides dissolved in carrier solutions consisting of
24 surfactants and VOC (e.g., carbon tetrachloride). Removal of the VOC by implementing soil
25"' vapor extraction could reduce the mobility of the radionuclides, and thereby reduce the
2§ potential for downward migration of the radionuclides. Finally, soil vapor extraction would
27 enhance partitioning of the VOC off of the soil and into the vented air stream, resulting in
28! the permanent removal and destruction of the VOC. Alternative 6 may be used in
29, conjunction with other alternatives if contaminants other than VOCs are present. However,
30 because of the limited number of T Plant Sites that contain VOCs, the use of soil vapor
31 extraction will not be extensive.
32
33
34 7.5 PRELIMINARY REMEDIAL ACTION ALTERNATIVES APPLICABLE TO
35 WASTE MANAGEMENT UNITS AND UNPLANNED RELEASE SITES
36
37 The purpose of this section is to discuss which preliminary remedial action alternatives
38 could be used to remediate each T Plant Aggregate Area waste management unit or
39 unplanned release site. The criteria used for deciding this are as follows.
40
41 * Installing an engineered multimedia cover with or without vertical barriers
42 (Alternative 1) could be used on any site-ni Kwhere contaminants may be leached
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1 or mobilized by surface water infiltration or if surface/near-surface contamination
2 exists.
3
4 * In situ grouting or stabilization (Alternative 2) could be used on any waste
5 management unit or unplanned release site that contain heavy metals,
6 radionuclides, and/or other inorganic compounds. In situ grouting could also be
7 effective in filling voids for subsidence control.
8
9 * Excavation and soil treatment (Alternative 3) could be used at most waste

10 management units or unplanned release sites that contain radionuclides, heavy
11 metals, other inorganics compounds, and/or semi-volatile organic compounds j
12
13
14 * In situ vitrification (Alternative 4) could be used at most waste management unit
15 or unplanned release sites, although vapor extraction may be needed when VOCs
16 are present. Waste management units or unplanned release sites where in situ
17 vitrification may not be effective include reverse wells and other sites where the
18 contamination is present in a very narrow geometry. In situ vitrification is also
19 not considered for surface spills.
20iI21 Excavation, treatment, and geologic disposal of TRU-containing soils (Alternative
22 5) could be used only on those sites that contain TRU radionuclides. Since a
23 geologic repository is likely to accept only TRU radioactive soils, the non-TRU
24 radioactive soils will not be remediated using this alternative.
25
26 * In situ soil vapor extraction (Alternative 6) could be used on any waste
27 management unit or unplanned release sites that contains velatile-erganie
28 eempeends-V(f. Such sites are not common in the T Plant Aggregate Area.
29 Nonetheless the 5,300 L (1,400 gal) leak from t241-TY-104 $A Tank
30 (UPR-200-W-151) in the T Plant Aggregate Area is an example of a site where
31 soil vapor extraction may be an effective remedy. The waste types at this site
32 include supernatant containing REDOX ion-exchange waste, PUREX organics
33 wash waste, bismuth phosphate first cycle waste, tributylphosphate waste, and
34 decontamination waste from 241-TX and W-TY Tank Farms (WHC 1991a).
35
36 Using these criteria, Table 7-4 was created showing possible preliminary remedial
37 action alternatives that could be used to remediate each of the waste management units and
38 unplanned release sites. Each waste management unit or unplanned release site-may require
39 just one alternative or a combination of many alternatives. Furthermore, similar sites-Wfs
40 may be remediated simultaneously. Also, more specific waste treatment alternatives could be
41 identified and evaluated as more information is obtained. Note that a single alternative may
42 not be sufficient to remediate all contamination at a single NO
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IPaMnE OErIe. For example, soil vapor extraction could precede in situ vitrification
to remove organic contaminants. Also, different combinations of technologies are possible
besides those presented in these preliminary alternatives. Table 7-4 excludes sites-unitsthat
are covered by other programs. For example single-shell tanks are excluded because they
are addressed by the single shng h tank prCgmmsur MrgraI.

Technology development studies will be needed for the in situ vitrification process; and
treatability studies will be needed for the in situ grouting or stabilization process and soil
treatment processes to make sum that they will effectively remediate the contaminants.
Specifically, organic waste mobility may be a problem for in situ vitrification; grouting
agents and the resulting reduction of contaminant leachability will need to be determined
before in situ grouting can be performed; and appropriate treatment protocols and systems
will need to be identified before soil washing can be used. Capping, soil vapor extraction,
and disposal options are all proven processes but may require site-specific performance
assessment (treatability) studies.

Focused feasibility studies will be required to evaluate alternative designs for all of the
alternatives evaluated, as they relate to the specific waste management unit being remediated.
A site-by-site economic evaluation is also required before making a decision. This evaluation
will require site-specific information obtained in LFIs and focused f.asibilittdics f.
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Figure 7-2. Alternative 1: Multimedia Cover.
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Figure 7-3. Alternative 2: In Situ Grouting of Soil.
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions.

Remedial Action Objectives

Environmental
Media Human Health Environmental Protection General Response Actions

Soils/ * Prevent ingstion, inhalation, or direct * Prevent migration of radionuclides and * No Action
Sediments contact with solids containing radioactive hazardous constituents that would result

and/or hazardous constituents present at in groundwater, surface water, air, or e Institutional Controls/
concentrations above MTCA and DOE biota contamination with constituents at Monitoring
standards for industrial sites (or concentrations exceeding ARARs.
subsequent risk-based standards). * Containment

* Remediate soils containing TRU * Excavation
contamination above 100 nCi/g in
accordance with 40 CFR 191 * Treatment
requirements. 

* Disposal
* Prevent leaching of contaminants from

the soil into the groundwater that would * In Situ Treatment
cause groundwater concentrations to
exceed MTCA and DOE standards at the
compliance point location.

Biota * Prevent bio uptake by plants. * Prevent bio-uptake of radioactive * No Action
contaminants.

* Prevent disturbance of engineered * Institutional Controls/
barriers by biota. Monitoring

* Excavation

* Disposal

* Containment

Air (1) * Prevent inhalation of contaminated * Prevent adverse environmental impacts
airborne particulates and/or volatile on local biota.
emissions exceeding MTCA and DOE
limits from soils/sediments.

* Prevent accidental release from collapse
of containment structures.

Note: (1) No General Response Actions are required for the air because soil remediation will eliminate the air contamination source.
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Table 7-2. Preliminary Remedial Action Technologies. Page 1 of 3

Media General Response Action Technology Type Process Option Contaminants Treated

Soil No Action No Action No Action NA

Institutional Controls Land Use Restrictions Deed Restrictions NA

Access Controls Signs/Fences NA

Entry Control NA

Monitoring Monitoring NA

Containment Capping Multimedia 1,M,R,O

Vertical Barriers Slurry Walls 1,M,R,O

Grout Curtains I,M,R,O

Cryogenic Walls I,M,R,O

Dust & Vapor Suppression Membranes/Sealants/Wind I,M,R,0
Breaks/Wetting Agents

Excavation Excavation Standard Construction I,M,R,0
Equipment

Treatment Thermal Treatment Vitrification I,M,R,O

Incineration 0

Thermal Desorption 0

Calcination 1,M,R,O

Chemical Treatment Chemical Reduction M

Hydrolysis 1,0

Chemical Dechlorination

Physical Treatment Soil Washing I,M,R,0

Solvent Extraction 0

Physical Separation I,M,R,O

Fixation/Solidification/ I,M,R,O
Stabilization

Containerization I,M,R,O
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Table 7-2. Preliminary Remedial Action Technologies. Page 2 of 3
Media General Response Action Technology Type Process Option Contaminants Treated

Biological Treatment Aerobic 0

Anaerobic 0
Disposal Landfill Disposal Onsite Landfill 1,M,R,O

Offsite RCRA Landfill I,M,O
Geologic Repository Geologic Repository T (I,M,O non-TRU

radionuclides if mixed
with T)

In Situ Treatment Thermal Treatment Vitrification I,M,R,O
Thermal Desorption 0

Chemical Treatment Reduction M,0

Physical Treatment Soil Flushing I,M,R,O

Vapor Extraction 0 8
Grouting I,M,R

Fixation/Solidification/ 1,M,R,O
Stabilization -

Biological Treatment Aerobic 0

Anaerobic 0
Biota No Action No Action No Action NA

Institutional Controls Land Use Restrictions Deed Restrictions NA

Access Controls Signs/Fences NA

Entry Control NA

Monitoring Monitoring NA

Excavation Excavation Standard Construction I,M,R,O
Equipment
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Table 7-2. Preliminary Remedial Action Technologies. Pane 3 of 3

Media General Response Action Technology Type Process Option Contaminants Treated

Disposal Landfill Disposal Landfill Disposal I,M,R,O

Containment Capping Multimedia IM, R0

I = Other Inorganics contaminants applicability
M = Heavy Metals contaminants applicability
R = Radionuclide contaminants applicability
O = Organic contaminants applicability
NA = Not Applicable
T = TRU Radionuclides Applicability
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Table 7-3. Screening of Process Options. Page 1 of 8
Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

SOIL TECHNOLOGIES:

No Action No Action Do nothing to cleanup the Not effective in reducing Easily implemented, but Low Retained as a
contamination or reduce the the contamination or might not be acceptable to "baseline" case.
exposure pathways. exposure pathways. regulatory agencies, local

governments, and the public.
Land Use Deed Identify contaminated areas Depends on continued Administrative decision is Low Retained to be used
Restrictions Restrictions and prohibit certain land implementation. Does not easily implemented. in conjunction with

uses such as farming. reduce contamination. . other process
options.

Access Signs/Fences Install a fence and signs Effective if the fence and Easily implemented. Low Retained to be used
Controls around areas of soil signs are maintained. Restrictions on future land in conjunction with

contamination use. other process
options.

Entry Control Install a guard/monitoring Very effective in keeping Equipment and personnel Low Retained to be used
system to prevent people people out of the easily implemented and in conjunction with
from becoming exposed. contaminated areas, readily available. other process

options.
Monitoring Monitoring Analyze soil and soil gas Does not reduce the Easily implemented. Low Retained t be used

samples for contaminants contamination, but is very Standard technology. in conjunction with W W
and scan with radiation effective in tracking the other process
detectors. contaminant levels. options.

Capping Multimedia Fine soils over synthetic Effective on all types of Easily implemented. Medium Retained because of
membrane or other layers contaminants, not likely to Restrictions on future land potential
and covered with soil; crack. Likely to hold up use will be necessary. effectiveness and
applied over contaminated over time. implementability.
areas.

Vertical Slurry Walls Trench around areas of Effective in blocking Commonly used practice and Medium Retained for shallow
Barriers contamination is filled with lateral movement of all easily implemented with contamination.

a soil (or cement) bentonite types of soil standard earth moving
slurry. contamination. May not equipment. May not be

be effective for deep possible for deep
contamination. contamination.

Grout Curtains Pressure injection of grout Effective in blocking Commonly used practice and Medium Retained because of
in a regular pattern of lateral movement of all easily implementable, but potential
drilled holes. types of soil depends on soil type. May be effectiveness and

contamination. difficult to ensure continuous implementability.
wail.
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Table 7-3. Screening of Process Options. Page 2 of 8
Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Cryogenic Walls Circulate refrigerant in Effective in blocking Specialized engineering Medium Rejected because it is
pipes surrounding the lateral movement of all design required. Requires difficult to
contaminated site to create types of soil ongoing freezing. implement.
a frozen curtain with the contamination.
pore water.

Dust and Membranes/ Using membranes, sealants, Effective in blocking the Commonly used practice and Low Rejected because of
Vapor Sealants/ wind breaks, or wetting airborne pathways of all very easy to implement, but limited duration of
Suppression Wind Breaks/ agents on top of the the soil contaminants, but land restrictions will be integrity and

Wetting Agents contaminated soil to keep may require regular necessary. protection.
the contaminants from upkeep.
becoming airborne.

Excavation Standard Moving soil around the site Effective in moving and Equipment and workers are Low Retained because of
Excavating and loading soil onto transporting soil to readily available. potential
Equipment process system equipment. vehicles for transportation, effectiveness and

and for grading the implementability.
surface.

Thermal Above-ground Convert soil to glassy Effective in destroying Commercial units are High Retained because of
Treatment Vitrification materials by application of organics and immobilizing available. Laboratory testing potential ability to

electric current. the inorganics and required to determine immobilize
radionuclides. Off-gas additives, operating radionuclides and W:1
treatment for volatiles may conditions, and off gas destroy organics.
be required. treatment. Must pre-treat soil

to reduce size of large
materials.

Incineration Destroy organics by Effectively destroys the Technology is well High Rejected because of
combustion in a fluidized organic soil contaminants. developed. Mobile units are potential air
bed, kiln, etc. Some heavy metals will currently available for emissions and

volatilize. Radionuclides relatively small soil wastewater
will not be treated. quantities. Off-site treatment generation.

is available. Air emissions
and wastewater generation
should be addressed.

Thermal Organic volatilization at 150 Effectively destroys the Successfully demonstrated on Medium Retained because of
Desorption to 400*C (300 to 8000F) by organic soil contaminants. a pilot-scale level. Full-scale potential

heating contaminated soil Heavy metals less likely to remediation yet to be effectiveness and
followed by off gas volatilize than in high demonstrated. Pilot testing implementability.
treatment. temperature treatments. essential.

Radionuclides will not be
treated.
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Table 7-3. Screening of Process Options. Page 3 of 8
Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Calcination High temperature Effective in the Commercially available. High Rejected because of
decomposition of solids into decomposition of Most often used for limited effectiveness
separate solid and gaseous inorganics such as concentration and volume on non-liquid or
components without air hydroxides, carbonates, reduction of liquid or aqueous aqueous wastes.
contact. nitrates, sulfates, and waste. Off-gas treatment is

sulfites. Removes organic required.
components but does not
combust them because of
the absence of air.
Radionuclides will not be
treated.

Chemical Chemical Treat soils with a reducing May be effective in Virtually untested on treating Medium Rejected because of
Treatment Reduction agent to convert treating heavy metal soil soils. Competing reactions limited applicability

contaminants to a more contaminants. may reduce efficiency. and implementation
stable or less toxic form. Radioactivity will not be problems.

reduced.

Hydrolysis Acid- or base-catalyst Very effective on Common industrial process. Medium Rejected because of
reaction in water to break compounds generally Use for treatment of soils not limited effectiveness
down contaminants to less classified as reactive. well demonstrated. and unproven on
toxic components. Limited effectiveness on soils.

stable compounds.
Radioactivity will not be
reduced.

Chemical Detoxify chlorinated Not commonly used on the Difficult to implement. High Rejected because of
Dechlorination organic chemicals by chlorinated compounds Requires soil washing or limited effectiveness

reaction with organic that have been identified at solvent extraction before use. and difficult
reagents. T Plant. implementation.

Physical Soil Washing Leaching of waste Effectiveness is Treatability tests are Medium Retained because of
Treatment constituents from contaminant specific. necessary. Well developed - potential

contaminated soil using a Generally more effective technology and commercially effectiveness and
washing solution. on contaminants that available. implementability.

partition to the fine soil
fraction. Radioactivity
will not be reduced.
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Table 7-3. Screening of Process Options. Page 4 of 8

Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Solvent Contacting a solvent with The selected solvent is Laboratory testing necessary Medium Rejected because the
Extraction contaminated soils to often just as hazardous as to determine appropriate solvent may lead to

preferentially dissolve the the contaminants presented solvent and operating further
contaminants into the in the waste. May lead to conditions. Not fully contamination.
solvent. further contamination, demonstrated for hazardous

Radioactivity will not be waste applications.
reduced.

Physical Separating soil into size Effective as a Most often used as a Low Retained because of

Separation fractions. concentration process for pretreatment to be combined potential
all contaminants that with another technology, effectiveness and
partition to a specific soil Equipment is readily implementability.
size fraction. available.

Fixation/ Form low permeability Effective in reducing Stabilization has been Medium Retained because of
Solidification/ solid matrix by mixing soil inorganic and radionuclide implemented for site potential
Stabilization with cement, asphalt, or soil contaminant mobility. remediations. Treatability effectiveness and

polymeric materials. Effectiveness for organic studies are needed. Volume implementability.
stabilization is highly of waste is increased.
dependent on the binding
agent.

Containerization Enclosing a volume of Effective for difficult to May be implemented for low Low Retained because of
waste within an inert jacket stabilize, extremely concentration waste. potential
or container. hazardous, or reactive Disposal or safe storage of effectiveness and

waste. Reduces the containers required. implementability.
mobility of radionculides. Regulatory constraints may

prevent disposal of containers
of certain waste types.

Biological Aerobic Microbial degradation in an Effectiveness is very Various options are Medium Rejected because of

Treatment oxygen-rich environment, contaminant- and commercially available to limited applicability
concentration-specific. produce contaminant and difficult
Treatment has been degradation. Treatability implementation.
demonstrated on a variety tests are required to
of organic compounds. determine site-specific
Not effective on inorganics conditions.
or radionuclides.

WHC(rPLANT)\8-22-92\03194T

tj)
0.

Kw I-

a'



: ; 0I 3 ' -

Table 7-3. Screening of Process Options. Page 5 of 8

Technology Relative
Type Process Option Description Effectiveness Implementability Cost Conclusions

Anaerobic Microbial degradation in an Effectiveness is very Various options are Medium Rejected because of
oxygen deficient contaminant and commercially available to limited applicability
environment. concentration specific. produce contaminant and difficult

Treatment has been degradation. Treatability implementation.
demonstrated on a variety tests are required to
of organic compounds. determine site-specific
Not effective on inorganics conditions.
or radionuclides.

Disposal Landfill Place contaminated soil in Does not reduce the soil Easily implemented if Medium Retained because of
Disposal an existing onsite landfill, contamination but moves sufficient storage is available potential

all of the contamination to in an on-site landfill area. effectiveness and
a more secure place. inplementability.

Geologic Put the contaminated soil in Does not reduce the soil Not easy to implement High Retained because of
Repository a safe geologic repository. contamination, but is a because of limited site effectiveness on TRU

very effective and long- availability, and permits for wastes.
term way of storing transporting radioactive
radionuclides. Probably wastes are hard to get.
unnecessary for
nonradioactive waste.

In Situ Vitrification Electrodes are inserted into Effective in immobilizing Potentially implementable. High Retained because of
Thermal the soil and a carbon/glass radionuclides and most Implementability depends on potential ability to
Treatment frit is placed between the inorganics. Effectively site configuration, e.g., immobilize

electrodes to act as a starter destroys some organics lateral and vertical extent of radionuclides and
path for initial melt to take through pyrolysis. Some contamination. Treatability destroy organics.
place. volatilization of organics studies required.

and inorganics may occur.

Thermal Soil is heated in situ by Effective for removal of Implementable for shallow Medium Rejected because of
Desorption radio-frequency electrodes volatile and semi-volatile organics contamination. Not limited applicability.

or other means of heating to organics from soil. implenentable for
temperatures in the 80 to Ineffective for most radionuclides and inorganics.
4000C (200 to 750*F) inorganics and Emission treatment and
range thereby causing radionuclides. treatability studies required.
desorption of volatile and Contaminants are
semi-volatile organics from transferred from soil to
the soil. air.
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Table 7-3. Screening of Process Options. Page 6 of 8

Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

In Situ Chemical Reducing agent is added to Effective for certain Difficult to implement in situ Low Rejected because of
Chemical Reduction the soil to change oxidation inorganics, e.g., because of distribution limited applicability
Treatment state of target contaminant. chromium. Ineffective for requirements for reducing and implementation

organics. Limited agent. problems.
applicability.

In Situ Soil Flushing Solutions are injected Potentially effective for all Difficult to implement. Not Medium Rejected because of
Physical through injection system to contaminants. implementable for complex implementation
Treatment flush and extract Effectiveness depends on solvents of contaminants. problem.

contaminants. chemical additives and Flushing solution difficult to
hydrology. Flushing recover. Chemical additives
solutions posing likely to pose environmental
environmental threat likely threat.
to be needed. Difficult
recovery of flushing
solution.

Vapor Vacuum is applied by use Effective for volatile Easily implementable for Medium Retained for potential
Extraction of wells inducing a pressure organics. Ineffective for proper site conditions. application to volatile

gradient that causes inorganics and Requires emission treatment organics.
volatiles to flow through air radionuclides. Emission for organics and capture
spaces between soil treatment required. system for radionculides and
particles to the extraction volatilized metals.
wells.

Grouting Involves drilling and Effective in limiting Implementable as barrier and Medium Retained because of
injection of grout to form migration of leachate, but for filling voids, ability to limit
barrier or injection to fill difficult to maintain Implementability depends on contaminant
voids. barrier integrity. site conditions, migration and

Potentially effective in potential use for
filling voids. filling void spaces.

Fixation/ Solidification agent is Effective for inorganics Implementable. Treatability Medium Retained because of
Solidification/ applied to soil by mixing in and radionuclides. studies required to select potential
Stabilization place. Potentially effective for proper additives. Thorough effectiveness and

organics. Effectiveness characterization of subsurface implementability.
depends on site conditions conditions and continuous
and additives used. monitoring required.
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Table 7-3. Screening of Process Options. Page 7 of 8

Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

In Situ Aerobic Microbial growth utilizing Effeclive for most organics Difficult to implement. Low Rejected because of
Biological organic contaminants as at proper conditions. Treatability studies and limited applicability
Treatment substrate is enhanced by Ineffective for inorganics thorough subsurface and difficult

injection of or spraying and radionuclides. characterization required. implementation.
with oxygen source and
nutrients.

Anaerobic Microbial growth utilizing Effective for volatile and Difficult to implement. Low Rejected because of
organic contaminants as complex organics. Not Anoxic ground conditions limited applicability
substrate is enhanced by effective for inorganics required. Treatability studies and difficult
addition of nutrients, and radionuclides. and thorough subsurface implementation.

characterization necessary.

BIOTA TECHNOLOGIES:

No Action No Action Do nothing to clean-up the Not effective in reducing Easily implemented, but Low Retained as a
contamination or reduce the the contamination or might not be acceptable to "baseline"case.
exposure pathways. exposure pathways. regulatory agencies, local

governments, and the public.

Land Use Deed Identify contaminated areas Effective if implementation Administrative decision is Low Retained to be used
Restrictions Restrictions and prohibit certain land is continued. Does not easily implemented. in conjunction with

uses such as agriculture. reduce contamination, other process
options.

Access Signs/Fences Install a fence and signs Effective if fencing is Easily implemented. Low Retained to be used
Controls around areas of maintained. Restrictions on future land in conjunction with

contamination to keep use, other process
people out and the biota in. options.

Entry Control Install a guard/monitoring Very effective in keeping Equipment and personnel are Low Retained to be used
system to eliminate people people out of the easily implemented and in conjunction with
from coiming in contact with contaminated areas. readily available. other process
the contamination. options.

Monitoring Monitoring Take biota samples and test Does not reduce the Easily implemented. Low Retained to be used
them for contaminants. contamination, but is very Standard Technology. in conjunction with

effective tracking the other process
contaminant levels. options.

Capping Multimedia Fine soils over synthetic Effective in reducing the Easily implemented. Medium Retained because of
membrane or other layers uptake of contaminants, Restrictions on future land potential
and covered with soil; not likely to crack. Likely use will also be necessary. effectiveness and
applied over contaminated to hold up over time. implementability.
areas.
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Table 7-3. Screening of Process Options.
Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Excavation Standard Remove affected biota and Effective in moving and Equipment and workers are Low Retained because of
Excavating load it onto process system transporting biota to readily available. potential
Equipment equipment. vehicles for transportation effectiveness and

implementability.
Disposal Landfill Place contaminated biota in Does not reduce the biota Easily implemented if Medium Retained because of

Disposal an existing landfill. contamination but moves sufficient storage is available potential
all of the contamination to in an offsite landfill area. effectiveness and
a more secure place. implementability.
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Table 74. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and
Unplanned Release Sites. Page 1 of 4

Alt 5.
Alt 1. Excavation,

Multimedia Cover Alt 2. Alt 3. Alt 4. Treatment, and Alt 6.
With or Without In Situ Excavation and In Situ Geologic Disp. of In Situ Soil Vapor

Waste Management Unit or Unplanned Release Vertical Barriers Grouting Treatment Vitrification TRU Soil Extraction for VOCs

--- - Tanks and Vaults - --

241-T-361 Settling Tan
Cribs and Drains

216-T-6 Crib Is 0 Is 0

216-T-7rF Crib

216-T-8 Crib S S 0 0

216-T-18 Crib 0 0 0 * 0

216-T-I9TF Crib 0 0 0 0

216-T-26Crib 0 0 0 0

216-T-27 Crib

216-T-28 Crib * *

216-T-29 Crib 0 0 S S

216-T-31 French Drain a

216-T-32Crib 0 0 a 0

216-T-33 Crib 0 Is 0 0

216-T-34 Crib 0 0 0

216-T-35 Crib 0 0

216-T-36 Crib S 5 0 0

216-W-LWC Cribw 0 0 0

Revee Wells
216-T-2 Reverse Well 0 _

216-T-3 Reverse Well 0 0

Ponds, Ditches, and Trenches

216-T-4A Pond 0
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Table 7-4. Preliminary Remedial Action Alternatives Applicable
Unplanned Release Sites.

to Waste Management Units and
Page 2 of 4

Alt 5.
Alt 1. Excavation,

Multimedia Cover Alt 2. Alt 3. Alt 4. Treatment, and Alt 6.
With or Without In Situ Excavation and In Situ Geologic Disp. of In Situ Soil Vapor

Waste Management Unit or Unplanned Release Vertical Barriers Grouting Treatment Vitrification TRU Soil Extraction for VOCs

216-T-4B Pondw 0

216-T-I Ditcht  0 0 0 0 0

216-T-4-ID Ditch 0 0

216-T-4-2DitchW 0 0

200-WPowediose Pon&' 0

216-T-5 Trench S

216-T-9 Trench 0 0 0

216-T-10 Trench S 0 0

216-T-11 Trench ., 0 0

216-T-12Trench 0

216-T-13 Trench 0, 0

216-T-14Trench & 4 4

216-T-15 Trench S S 0

216-T-16Trench 0 5

216-T-17 Trench 0 0

216-T-20 Trench 0

216-T-21 Trench

216-T-22 Trench

216-T-23 Trench

216-T-24 Trench

216-T-25Trench

- - - Septic Tanks nd Associated Drain Fields

2607-W2SepticTani?
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and
Unplanned Release Sites. Page 3 of 4

Alt 5.
Alt 1. Excavation,

Multimedia Cover Alt 2. Alt 3. Alt 4. Treatment, and Alt 6.
With or Without In Situ Excavation and In Situ Geologic Disp. of In Situ Soil Vapor

Waste Management Unit or Unplanned Release Vertical Barrters Grouting Treatment Vitrification TRU Soil Extraction for VOCs
2607-W3 Septic Tank 0

2607-W4 Septic TaniP 1 0 0 0
- - - - - u sins--

207-T Retention BasiW

Burial Sites
200-W Ash Disposal Basin" _ _ _ _ _

200-W Burning Pit 0 0 0 0 0

200-W Powerhouse Ash Pit 0

218-W-8 Burial Ground 0 J_ _ __
- - -2, Unplanned Releases- -

UN-200-W-2 0 0

UN-200-W-3 0 0 S

UN-200-W-4 0 0 0

UN-200-W-- . 0 0

UN-200-W-14 I 0 S

UN-200-W-27 i 0 0

UN-200-W-29 is 0 0

UN-200-W-58 0 0 4,

UN-200-W-63 00 0

UN-200-W-65 00 4 5

UN-200-W-67 0 5 5

UN-200-W-7t S 0 0 ,

UN-200-W-77

UN-200-W-5r
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Table 7-4. Preliminary Remedial Action AlternatiVes Applicable
Unplanned Release Sites.

to Waste Management Units and
Page 4 of 4

Alt 5.
Alt 1. Excavation,

Multimedia Cover Alt 2. Alt 3. Alt 4. Treatment, and Alt 6.
With or Without In Situ Excavation and In Situ Geologic Disp. of in Situ Soil Vapor

Waste Management Unit or Unplanned Release Vertical Barriers Orouting Treatment Vitrification TRU Soil Extraction for VOC.

UN-20-W-8W

UN-200-W-98 0 0 0 0

UN-200-W-99 0 0 0

UN-200-W-102 0 0

UN-200-W-135 0

Notes: a' No record was found to indicate that any environmental contamination is associated with this structure. Therefore no applicable
altemative(s) was identified.

- This is an active unit.
*i Records indicate that all environmental contamination resulting from this unplanned release was removed and disposed.

Therefore no applicable alternative(s) was identified.

0
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@ 1 8.0 DATA QUALITY OBJECTIVES
2
3
4 As described in Section 1.2.2, this aggregate area management study (AAMS) process,
5 as part of the Hanford Site Past-Practice Strategy (DOE/RL 19924), is designed to focus the
6 remedial investigation (RI)/feasibility study (FS) process toward comprehensive cleanup or
7 closure of all contaminated areas at the earliest possible date and in the most effective
8 manner. The fundamental principle of the Hanford Site Past-Practice Strategy is a "bias for
9 action" which emphasizes the maximum use of existing data to expedite the RI/FS process as

10 well as allow decisions about work that can be done at the site early in the process, such as
11 expedited response actions (ERAs), interim remedial measures (IRMs), limited field
12 investigations (LFIs), and focused feasibility studies (FFS4). The data have already been
13 described in previous sections (2.0, 3.0, and 4.0). Remediation alternatives are described in
14 Section 7.0. However, data, whether existing or newly acquired, can only be used for these

15 purposes if it meets the requirements of data quality as defined by the data quality objective
16 (DQO) process developed by the U.S. Environmental Protection Agency (EPA) for use at
17 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) sites
18 (EPA 1987a). This section implements the DQO process for this, the scoping phase in the
19 T Plant Aggregate Area.
20
21 In the guidance document for DQO development (EPA 1987a), the process is described
22 as involving three stages which have been used in the organization of the following sections:
23
24 0 Stage 1--Identify decision types (Section 8.1)
25
26 * Stage 2--Identify data uses and needs (Section 8.2)
27
28 * Stage 3--Design a data collection program (Section 8.3).
29
30
31 8.1 DECISION TYPES ( gQC|$$)
32
33 Stage 1 of the DQO process is undertaken to identify:
34
35 * The decision makers (thus data users) relying on the data to be developed
36 (Section 8.1.1)
37
38 * The data available to make these decisions (Section 8.1.2)
39
40 * The quality of these available data (Section 8.1.3)
41
42 a The conceptual model into which these data must be incorporated (Section 8.1.4)
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1
2 * The objectives and decisions that must evolve from the data (Section 8.1.5).
3
4 These issues serve to define, from various sides, the types of decisions that will be
5 made on the basis of the T Plant AAMS.
6
7
8 8.1.1 Data Users
9
10 The data users for the T Plant AAMS and subsequent investigations such as LPIs,
11 RI/FSs, and Resource Conservation and Recovery Act (RCRA) Facility Investigations
12 (RFIs)/Corrective Measures Studies (CMSs) are the following:
13
14 The decision makers for policies and strategies on remedial action at the Hanford
1 Site. These are the signatories of the Hanford Federal Facility Agreement and
16 Consent Order (Tri-Party Agreement) (Ecology et al. 1990) including the U.S.
17 Department of Energy (DOE), EPA, and the Washington State Department of
18 Ecology (Ecology).
19
2 L Nominally these responsibilities are assigned to the heads of these agencies (the
21- Secretary of Energy for DOE, the Administrator of EPA, and the Director of Ecology),
227 although the political process requires that more local policy-makers (such as the
23, Regional Administrator of EPA and the head of the U.S. Department of Energy,
24 Richland Field Office (DOEIRL) and, to a great extent, technical and policy-assessment
25" staff of these agencies will have a major say in the decisions to be evolved through this
2L_ process.
27
29! Unit managers of Westinghouse Hanford and potentially other Hanford Site
29, contractors who will be tasked with implementing remedial activities at the
30 T Plant Aggregate Area. Staff of these contractors will have to make the lower
31 level (tactical) decisions about appropriate scheduling of activities and allocation
32 of resources (funding, personnel, and equipment) to accomplish the
33 recommendations of the AAMS.
34
35 * Concerned members of the wide community involved with the Hanford Site.
36 These may include:
37
38 - Other state (Washington, Oregon, and other states) and federal agencies
39
40 - Affected Indian tribes
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@1
2 - Special interest groups
3
4 - The general public.
5
6 These groups will be involved in the decision process through the implementation of
7 the Community Relations Plan (GRP)-(Ecology et al. 1989), and will apply their
8 concerns through the "primary" data users, the signatories of the Tri-Party Agreement.
9

10 The needs of these users will have a pivotal role in issues of data quality. Some of this
11 influence is already imposed by the guidance of the Tri-Party Agreement.
12
13
14 8.1.2 Available Information

- 15
16 The Hanford Site Past-Practice Strategy specifies a "bias for action" which intends to
17 make the maximal use of existing data on an initial basis for decisions about remediation.
18 This emphasis can only be implemented if the existing data are adequate for the purpose.
19
20 Available data for the T Plant Aggregate Area are presented in Sections 2.0, 3.0, and
21 4.0 and in topical reports prepared for this study. As described in Section 1.2.2, these data

should address several issues:

24 * Issue 1: Facility and process descriptions and operational histories for waste
25 sources (Sections 2.2, 2.3, and 2.4)
26
27 * Issue 2: Waste disposal records defining dates of disposal, waste types and waste
28 quantities (Section 2.4)
29
30 * Issue 3: Sampling events of waste effluents and affected media (Section 4.1)
31
32 * Issue 4: Site conditions including the site physiography, topography, geology,
33 hydrology, meteorology, ecology, demography, and archaeology (Section 3.0)
34
35 * Issue 5: Environmental monitoring data for affected media including air, surface
36 water, sediment, soil, groundwater and biota (Section 4.1, except that
37 groundwater data is presented in the separate 200 West Groundwater Aggregate
38 Area Management Study Reportj (AAMSR).
39
40 A major requirement for adequate characterization of many of these issues is
41 identification of chemical and radiological constituents associated with the sites, with a view
42 to determine the contaminants of concern there and the extent of their distribution in the soils
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I beneath each of the Wbaste Mganagement UTnits in the T Plant Aggregate Area. There
2 was found to be a limited amount of data in this regard. The data reported for the various
3 waste management units in the T Plant Aggregate Area (Section 4.1 and Tables 4-1, 4-2, and
4 4-3) have been found to describe:
5
6 * Inventory--generally estimated from chemical process data and emphasizing
7 radionuclides (Issues I and 2). These data are especially limited regarding
8 reconstruction of early operations activities, and even the most recent data are
9 based on very few sampling events, possibly non-representative of the long-term
10 activity of the waste management units. In some cases (e.g., for 216-T-4-2 and
11 216-T-4-4JD Ditches) portions of the sites overlap and therefore should be
12 considered jointly.
13
14 * Surface radiological surveys--undifferentiated radiation levels, without
13 identification of radionuclides present, presented in terms of extent of radiation
1-6 and maximal levels (Issue 5). These historical data are extremely difficult to
1.7 relate to the present-day distribution and nature of the radioactive contamination
18 they purport to measure because of the lack of radionuclide identification and the
19" likelihood that changes have occurred (at least to surface soils) since the time of
2p. these surveys.
21
2V External radiation monitoring--similar to the surface radiological surveys but
23, provide even less information because with a fixed-point thermoluminescent
24 dosimeter (TLD) no spatial distribution is provided. In addition, data are also
25" available for some TLDs placed at points not associated with specific waste
21L management units. M@ TLD data again-4ado not differentiate radionuclide
27 species.
289
29, Waste, soil, or sediment sampling--these include waste sampling in single-shell
30 tanks ($ST-(in the 241-T, -TX, and -TY Tank Farms) and soil sampling in the
31 vadose zone around 114241-TY-104§f Sige- l Takas a result of a 5,300 L
32 (1,400 gal) leak (UPR-200-W-153). The quality of these data i arnly goad,
33 but changes at the rease sites (e.g., cleanp aes) since the time of the
34 sampling makes tdataI agin geneally inaplicable to determinatio ofe
35 presen day ditribuden ef contamination.
36
37 There is also a set of data of soil sampling and analysis that was conducted for
38 several years on a grid pattern, so cannot be assigned to a particular waste
39 management unit. These data would indicate impacts of historical operations at
40 the Hanford Site, and in the vicinity of the grid points, but the impacts cannot be
41 ascribed to a particular unit and so do not assist in decision making on a unit-by-
42 unit basi t s b Ya 4s
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1 * Biota sampling-'4there are analytical data for grid-point samples of vegetation
2 which again cannot be assigned to a specific waste management uni'xflb "y
3 useful to indcae6akround *otMinto . ee' n egt"in.Tes dt

5
6 * Borehole geophysics--these data, for a number of units which discharged to the
7 soil column (cribs, french drains, and ditches) and theSSWigl-h, ak
8 were designed to detect the presence of radionuclides (by their gamma-ray
9 radiation) in the subsurface and to indicate whether these materials are migrating

10 vertically (Issue 5). A list of these surveys that have been conducted in the
11 T Plant Aggregate Area is included in the Data Package Topical Report prepared
12 for this study (Chamness et al. 1991). These-data- s MI [
13 limited by the method's inability to identify specific radionuclides and thus to
14 differentiate naturally-occurring radioactive materials from possible releases.
15 Variations in quality control further limit their comparability and possible use for
16 estimation of concentrations.
17
18 Besides these historic data, additional borehole geophysical data will be available
19 through the Radionuclide Logging System (RLS), being carried out at the time of
20 this report and in support of the AAMS process. Like the previous (gross
21 gamma) logging conducted at waste management units in the T Plant Aggregate
22 Area, the RLS responds only to gamma rays and so cannot detect some species of
23 radionuclides. However, unlike the gross gamma surveys, the RLS is designed to
24 identify individual radionuclide species through their characteristic gamma ray
25 photon energy levels. It should thus be able to differentiate naturally-occurring
26 radionuclides from those resulting from releases. It will also (like gross gamma
27 logging) determine the vertical extent of the presence of the radionuclides. It will
28 be conducted in about 40-4tenwells located in the T Plant Aggregate Area and
29 will be available with completion of the AAMS process.

Cr 30
31 Based on the above summary, the data are considered to be a-ftivarying quality.
32 These data have not been validated, a process generally required for risk assessment or final
33 Record of Decision (ROD) purposes. Most of the data are based on field methods, which
34 are generally applicable only for screening purposes and can be used to focus future activities
35 (e.g., sampling and analysis plans).
36
37 They are considered to be deficient in one or more of the following ways:
38
39 The- -e w s unable to differentiate
40 the various radionuclides that may have been present at the time of the survey.
41
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1 * The release locations have been changed (especially by remediation activities)
2 since the time of the survey or sampling, and it is likely that containment
3 distributions have changed.
4
5 * The survey or sampling has been done at a location different from the waste
6 management unit or release, and so would not be representative of the
7 concentrations in the zone of release. This deficiency applies to horizontal and
8 vertical differences in location: the borehole geophysics data may be at the
9 correct depths, but the distance of the borehole from the waste management unit
10 can severely attenuate the gamma-radiation that is used to indicate
11 contamination- surface sampling and surveys similarly cannot establish
12 subsurface contaminant concentrations or even disprove the possible presence of
13 some radioactive constituents (particularly alpha-emitting transuranic elementsl

4TRUs).
15
16- There has been virtually no measurement of nonradioactive hazardous constituents
IT7 in the sampling and analysis of media in the PURElX-|rPlant Aggregate Area.
18
19- As a result of these deficiencies, the data are not considered to be usable for input to a
2, quantitative risk assessment or for comparison to ARARs.FuThE Rs s f d
21 s
22
23, In addition to those data, there are also data regarding site conditions (Issue 4) which
24 do no directly relate to the presence of environmental releases but which will assist in the
25' assessment of their potential migrationi. if present. These data are generally summarized in
2- the Topical Reports prepared for this AAMS. Those reports include the following:
27
28! e T Plant Geologic and Geophysics Data Package for the 200 AAMS (Chamness et
29-, al. 1991), contains tables of wells in which borehole geophysics have been
30 conducted, the types and dates of the tests, and a reference to indicate the
31 physical location of the logs. The package also includes a list of the data
32 available from the drilling of each well located in the T Plant Aggregate Area,
33 such as the logs available (driller's or geologist's). These-4.Theelogs contain
34 information on well location, soil grain size, soil carbonate content, soil moisture,
35 and-chemical/radiological analyses, s ,,
36 s The boring logs also contain well completion (as-built)
37 summaries for a selection of wells in the T Plant Aggregate Area.
38
39 e Geologic Setting of the 200 West Area: An Update (Lindsey et al. 1991) includes
40 descriptions of regional stratigraphy, structural geology, and local (200 West
41 Area) stratigraphy, with revised structure and isopach maps of the various
42 uprtabsal strata found beneath the 200 West Area.
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1 The data in these topical reports was obtained for the Aggregate Aea study based on
2 a review of driller's and geologist's logs for wells drilled in the T Plant Aggregate Area. A
3 selection of 15 of those logs was made which best represented the geologic structures below
4 the Agggregate Area and are presented in Chamness et al (1991). Lindsay et al (1991) then
5 used these wells (and other from other Alggregate Areas in the 200 West Area) to develop
6 cross-sections, structure maps, and isopach maps, which were in turn adapted to the specific
7 needs of this report and presented in Section 3. Only existing logs were used; no new wells
8 were drilled as part of this study. The quality of the data varies among the logs according to
9 the time they were drilled and the scope of the study they were supporting, but generally

10 these data are sufficient for the general geological characterization of the site. Issues
11 involving the potential ofcontaminant migration at specific sites, based on stratigraphic
12 concerns, may not be fully addressed through any existing borings or wells because
13 appropriate borings may not be located in close proximity; these issues should be addressed
14 during subsequent field investigations at locations where contaminant migration is considered

rn 15 likely.
16
17 Another class of data which was gathered in the general area of the 200 West Area,

I 18 and thus potentially appropriate to the T Plant Aggregate Area, is the result of a $20A
19 studies which were performed for the Basalt Waste Isolation Project (BWIP)
20 OOE-RL 1988p), in the attempt to site a high-level radioactive waste geologic repository in
21 the basalt beneath and in the vicinity of the Hanford Site. The proposed Reference

W0 22 Repository Site included the 200 West Area and some distance beyond it, mainly to the west.
23 For this siting project, a number of geologic techniques were used, and some of the data
24 generated by the drilling program has been used for the stratigraphic interpretation presented
25 in Section 3.4 (all the wells denoted with an alias "BH-.." were drilled for the BWIP project)
26 and a number of the figures used in this and other sections of Section 3.0. The program also
27 included a number of geophysical studies, using the following techniques:
28
29 0 Gravity
30
31 * Magnetics
32
33 * Seismic reflection
34
35 * Seismic refraction
36
37 * Magnetotellurics.
38
39 These data, as presented in Section 1.3.2.2.3 of DOE-Rb (1988P), were reviewed for
40 their relevance to the present T Plant (source area) AAMS. The limitations of these studies
41 include the following aspects:
42
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1 Most of the studies covered a regional scale with lines or coverages that may
2 have crossed the T Plant Aggregate Area (or even the 200 West Area) only in
3 passing. Some of the surveys (e.g., the grid of gravity stations) specifically
4 avoided the 200 West Area ("due to restricted access").
5
6 * Many of the techniques are more sensitive to the basalt than to the suprabasalt
7 sediments of specific interest in the AAMS program, and even less sensitive to
8 the features which are closer to the surface, as is applicable to the source area
9 AAMS. Basalt is by nature much denser than the unconsolidated sediments (and
10 thus also has a characteristic seismic signature) and has more consistent magnetic
11 properties. In addition, the analysis of the data emphasized the basalt features
12 which were apparent in the data. All this is appropriate to a study of the basalt,
13 but does not make the studies applicable to the present study.
14
5 Even when features potentially due to shallow sediments are identified, they are

16 interpreted either very generally (e.g., "erosional features in the Hanford and (or)
17 Ringold formations") or as complications (e.g., "shallow sediment velocity
18 variations causing stacking velocity correction errors"). There are only a very
19. few features (and none in the T Plant Aggregate Area) which are interpreted as
20 descriptive of the structure of the suprabasalt sediments.

22- - Lastly, some of the anomalies which are interpreted in terms of a sedimentary
23 stratigraphic cause (e.g., "erosion of Middle Ringold") do not bear up under the
24 more detailed stratigraphic interpretation carried out under the Topical Reports
25, for the AAMS (Lindsey et al. 1991, Chamness et al. 1991).
26
27' However, these data will be reviewed in more detail for the purposes of the 200 West
281 Groundwater AAMS, since deeper features (including in the basalt) are of more concern for
29 that study.
360
31 Other data, presented in Sections 2.0, 3.0, and 4.0 are broader-scale rather than site-
32 specific as the contaminant concentrations are. These include: topography, meteorology,
33 surface hydrology, environmental resources, human resources, and contaminant
34 characteristics. These data are generally of acceptable quality for the purposes of planning
35 remedial actions in the 1-T Plant Aggregate Area.
36
37
38 8.1.3 Evaluation of Available Data
39
40 The EPA (19874) has specified indicators of data quality, the five "PARCC"
41 parameters (precision, accuracy, representativeness, completeness, and comparability), which
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1 can be used to evaluate the existing data and to specify requirements for future data
2 collection.
3
4 * Precision--the reproducibility of the data.
5
6 * Accuracy--the lack of a bias in the data.
7
8 Much of the existing data are of limited precision and accuracy due to the
9 analytical methods which have been used historically. The gross gamma borehole

10 geophysical logging in particular is limited by methodological problems although
11 reproducibility has been generally observed in the data. Conditions that have
12 contributed to lack of precision and/or accuracy include: improvements in
13 analytical instrumentation and methodology making older data incompatible,
14 effects of background levels (particularly regarding radioactivity and inorganics),
15 and lack of quality control on data acquisition.
16
17 The limitations in precision and accuracy in existing data are due mainly to the
18 progress of analytical methodologies and quality assurance (QA) procedures since
19 the time they were collected. The Hanford Site Past-Practice Investigation
20 Strategy (DOE/RL 1992) recommends that existing data be used to the
21 maximum extent possible, at two levels: first to formulate the conceptual model,. 22 conduct a qualitative risk assessment, and prepare work plans, but also as an
23 initial data set which can be the basis for a fully-qualified data set through a
24 process of review, evaluation, and confirmation.
25
26 * Representativeness--the degree to which the appropriate environmental parameters
27 or media have been sampled.
28
29 This parameter highlights a shortcoming of most of the historical data. Som
30N530

31 Limitations include the observation only of gross gamma radiation rather than
32 differentiating it by radionuclide (e.g., through spectral surveying methods as are
33 being used by the RLS program), the analysis of samples only for radionuclides
34 rather than for chemicals and radionuclides, and the failure to sample (especially
35 in the subsurface) for the full potential extent of contaminant migration.
36
37 The data are incomplete primarily because of the lack of subsurface sampling for
38 extent of contamination. This is because no subsurface investigation has been
39 initiated on the waste management units in the T Plant Aggregate Area yet. The
40 lack of these data is also caused by concerns to limit the potential exposure to
41 radioactivity of workers who would have to drill in contaminated areas and the
42 possible release or spread of contamination through these intrusive procedures.
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1 The result of this data gap is that none of the sites can be demonstrated to have
2 contamination either above or below levels of regulatory concern, and a full
3 quantitative risk assessment cannot be conducted.
4
5 In addition, in many cases it has been necessary to use general data (i.e., from
6 elsewhere in the 200 West Area or even from the vicinity of the 200 Areas)
7 rather than data specific to a particular waste management unit. For most
8 purposes of characterization for transport mechanisms, this procedure is
9 acceptable given the screening level e flthe present study. For example, while
10 it is appropriate to use a limited number of boring logs to characterize the
11 stratigraphy in the Aqggregate Atrea (Chamness et al. 1991, Lindsey et al.
12 1991), the later, waste management unit specific, field sampling plans will
13 require detailed consideration of more of the logs of wel4 drilled in the
14 immediate vicinity, whatever their quality, as a starting point to conceptually
15- model the geology specifically beneath that unit.
16.
17 * Completeness--the fraction of samples which are considered "valid."
IV
19- None of the data that have been previously gathered in the T Plant Aggregate
20 Area has been "validated" in the EPA Contract Laboratory Program (CLP) sense,
21 although varying levels of quality control have been applied to the sampling and
22- analysis procedurs.
23po, ing a r s TTe best
24 indication of the validity of the data is the reproducibility of the results, and this
25- indicates that validity (completeness) is one of the less significant problems with
26 the data.
27
28? * Comparability -- the confidence that can be placed in the comparison to two data
29, sets (e.g., separate samplings).
30
31 With varying levels of quality control and varying procedures for sample
32 acquisition and analysis, this parameter is also generally poorly met. Much of
33 this is due to the more recent development of QA procedures.
34
35 While these limitations cannot in most cases be quantified (and some such as
36 representativeness are specifically only qualitative), most of the data gathered in the T Plant
37 Aggregate Area can be cited as failing one or more of the PARCC parameters. As discussed
38 in Section 8.1.2, the data are considered to be deficient in completeness, (the appropriate
39 media, constituents, or locations were generally not sampled or analyzed). These data
40 should, however, be used to the maximum extent in the development of work plans for site
41 field investigations, prioritization of the various units, and to determine, to the extent
42 possible, where contamination is or is not present.
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1 In addition to these site-specific data, there are also a limited number of non site-
2 specific sampling events that are being developed to determine background levels of naturally
3 occurring constituents (Hoover and LeGore 1991). These data can be used to differentiate
4 the effect of the environmental releases from naturally occurring background levels.
5
6
7 8.1.4 Conceptual Models
8
9 The initial conceptual model of the sites in the T Plant Aggregate Area is presented and

10 described in Section 4.2 (Figure 4-3). The model is based on best estimates of where
11 contaminants were discharged and their potential for migration from release points. The
12 conceptual model is designed to be conservatively inclusive in the face of a lack of data.
13 This means that a migration pathway was included if there is any possibility of contamination
14 travelling on it, historically or at present. In most cases there may not be a significant flux
15 of such contamination migration for many of the pathways shown on the figure.
16
17 All pathways are possible; only a few are likely because of the conservatism inherent in
18 including all conceivable pathways. More importantly, even if a pathway carries significant
19 levels of a contaminant, it still may not have carried contamination to the ultimate receptors,
20 human or ecological. This can only be assessed by sampling at the exposure point on this

c-- 21 pathway, or sampling at some other point and extrapolation to the exposure point, to indicate
* 22 the dosage to the receptors.

23
24 There are thus significant uncertainties in the contaminant levels in the contaminant
25 migration pathways shown on the conceptual model, yet almost none of these pathways has
26 been sampled to determine whether any contamination still exists in any of the locations
27 implicated from the conceptual model, and if so which constituents, how much, and to what
28 extent.
29
30
31 8.1.5 Aggregate Area Management Study Objectives and Decisions
32
33 The specific objectives of the T Plant AAMS are listed in Section 1.3. They include
34 fin-pat-)-'the following:
35
36 * Assemble site data (as described in Section 8.1.2)
37
38
39
40
41
42 * Develop a preliminary site conceptual model (see Section 8.1.34g)

WHC(rPLANT)/8-29-92/03218A

8-11



DOE/RL-91-61
Draft B

1
2 * Identify potential contaminants of concern and their distribution (Sections 4.0-md
3 57)
4
5 * Identify prelimi"ary- p eaAs
6 (ARARs4 (Section 6.0)
7
8 * Define preliminary remedial action objectives and screen potential remedial
9 technologies to prepare preliminary remedial action alternatives (Section 7.0)411i0
10 VionsWfr4 d t y
11 %tecion9,5
12
13
14
15 * Recommend ERA, IRM, LFI, or other actions (Section 9.0)

17 * Redefine and prioritize, as data allow, WdWIWdiMi% 4
18' workplan activities with emphasis on suppoting early cleanup actions and records
12 of decision (cins d9.)
20

22 set 9
23
2,P The decisions that will have to be made on the basis of this AAMS can best be
25- described according to the Hanford Site Past-Practice Strategy (DOE/RL 19924) flow chart
26 (Figure 1-2 in Section 1.0) that must be conducted on a site-by-site basis. Decisions are
2T shown on the flow chart as diamond-shaped boxes, and include the following:
28j
29 * Is an ERA justified?
30
31 * Is less than six months' response needed (is the ERA time critical)?
32
33 a Are data from fd hrvzntigatlcna sufficient to formulate the conceptual model
34 and perform a qualitative risk assessment?
35
36 * Is an IRM justified?
37
38 * Can the remedy be selected?
39
40 e Can additional required data be obtained by LFI?
41
42 * Are data (from field investigations) sufficient to perform risk assessment?
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@1
2 * Can an O*perable Ugnit/A~ggregate A#rea ROD be issued?
3
4 (The last two questions will only be asked after additional data are obtained through
5 field investigations, and so are DQO issues only in assessing scoping for those
6 investigations.)
7
8 Most of these decisions are actually a complicated mixture of many smaller questions,
9 and will be addressed in Section 9.0 in a more detailed flowchart for assessing the need for

10 remediation or investigation.
11
12 Similarly, the tasks that will need to be performed after the AAMS that drive the data
13 needs for the study are found in the rectangular boxes on the flow chart. These include the
14 following:
15
16 * ERA (if justified)
17

n 18 * Definition of threshold contamination levels, and formulation of conceptual
19 model, performance of qualitative risk assessment and FS screening (IRM
20 preliminaries)

*22 * FFS for IRM selection
23
24 0 Determination of minimum data requirements for IRM path
25
26 * Negotiation of Scope of Work, relative priority, and incorporation into integrated
27 schedule, performance of LFI
28
29 * Determination of minimum data needs for risk assessment and final Remedy
30 Selection (preparation of RIFS pathway).
31
32 These stages of the investigation must be considered in assessing data needs
33 (Section 8.2.1).
34
35
36 8.2 DATA USES AND NEEDS (STAGE 2 OF THE DQO PROCESS)
37
38 Stage 2 of the DQO development process (EPA 1987a) defines data uses and specifies
39 the types of data needed to meet the project objectives. These data uses and needs are based
40 on the Stage 1 results, but must be more specific. The elements of this stage of the DQO
41 process include:
42
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1 * Identifying data uses (Section 8.2.1)
2
3 * Identifying data types (Section 8.2.2.1)
4
5 * Identifying data quality needs (Section 8.2.2.2)
6
7 * Identifying data quantity needs (Section 8.2.2.3)
8
9 * Evaluating sampling/analysis options (Section 8.2.2.4)
10
11 * Reviewing data quality parameters (Section 8.2.2.5)
12
13 * Summarizing data gaps (Section 8.2.3).
14
15 Stage 2 is developed on the basis of the conceptual model and the project objectives.
16. These following sections discuss these issues in greater detail.
17

09 8.2.1 Data Uses
20
2T' For the purposes of the remediation in the T Plant Aggregate Area, most data uses fall
22, into one or more of four general categories:
23
24' Site characterization
25t
26 * Public health evaluation and human health and ecological risk assessments
27'
28,A * Evaluation of remedial action alternatives
29
3r7 * Worker health and safety.
31
32 Site characterization refers to a process that includes determination and evaluation of
33 the physical and chemical properties of any wastes and contaminated media present at a site,
34 and an evaluation of the nature and extent of contamination. This process normally involves
35 the collection of basic geologic, hydrologic, and meteorologic data but more importantly for
36 the T Plant Aggregate Area waste management units, data on specific contaminants and
37 sources that can be incorporated into the conceptual model to indicate the relative
38 significance of the various pathways. Site characterization is not an end in itself, as stressed
39 in the Hanford Site Past-Practice Strategy (DOE/RL 1994), but rather the data must work
40 toward the ultimate objectives of assessing the need for remediation (according to risk
41 assessment methods, either qualitative or quantitative, or compliance with ARARs) and
42 providing appropriate means of remediation (through an FFS, FS, or CMS). The
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1 understanding of the site characterization, based on existing data, is presented in
2 Sections 2.0, 3.0, and 4.0, and summarized in the conceptual model (Section 4.2).
3
4 Data required to conduct a public health evaluation, and human health and ecological
5 risk assessments at the sites in the T Plant Aggregate Area include the following: input
6 parameters for various performance assessment models (e.g., the Multimedia Environmental
7 Pollutant Assessment System), site characteristics, and contaminant data required to evaluate
8 the threat to public and environmental health and welfare through exposure to the various
9 media. These needs usually overlap with site characterization needs. An extensive

10 discussion of risk assessment data uses and needs, for both human and ecological evaluations,
11 is presented in the Risk Assessment Guidance for Superfund Volumes 1 and 2 (EPA 1989b,c).
12 EPA Region 10 has also developed its preferred methodology for these risk assessment
13 activities (EPA 10 1991, 1989) EP Q9899 ). The ecological and human health risk
14 assessments will follow the guidance outlined in the M-29-03 milestone document, Hanford

.n 15 Site Baseline Risk Assessment Methodology (DOE/RL 199-%0). The data requirements for
16 an ecological risk assessment include (1) identification of critical species, (2) identification of
17 habitat within and surrounding the Hanford Site, (3) feeding relationships among species of
18 concern, and (4) contaminant concentrations in environmental media and species of concern.
19 The main deficiency in the data available for waste management units in the T Plant
20 Aggregate Area is that a quantitative assessment of contaminant concentrations for the

S 21 purposes of Risk Assessment cannot be performed. The present understanding of site risks is
22 presented in the selection of constituents of concern (Section 54.0). e NsOr
23 4uantitative risk assessments will be eedu at tho I'Mr iw i
24 dzvzlzpmcnt, and the data needs for this mzthzdclogy wie-considered in developing site
25 specific sampling and analysis plans rdsr
26
27 Data collected to support evaluation of remedial action alternatives for ERAs, IRMs,
28 FFSs, or the full RI/FS, include site screening of alternatives, feasibility-level design, and
29 preliminary cost estimates. Once an alternative is selected for implementation, much of the
30 data collected during site investigations (LFI or RI) can also be used for the final engineering
31 design. Generally, collection of information during the investigations specifically for use in
32 the final design is not cost effective because many issues must be decided about appropriate
33 technologies before effective data gathering can be undertaken. It is preferable to gather
34 such specific information during a separate predesign investigation or at the time of
35 remediation (i.e., the "observational approach" of the Hanford Site Past-Practice Strategy
36 [DOE/RL 1992[!). Based on the existing data, broad remedial action technologies and
37 objectives have been identified in Section 7.0.
38
39 The worker health and safety category includes data collected to establish the required
40 level of protection for workers during various investigation activities. These data are used to
41 determine if there is concern for the personnel working in the vicinity of the aggregate area.
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1 The results of these assessments are also used in the development of the various safety
2 documents required for field work (see Health and Safety Plan, Appendix B).
3
4 It should be noted that each of these data use categories (site characterization, risk
5 assessment needs, remedial actions, and health and safety) will be required at each decision
6 point on the Hanford Site Past-Practice StMegy (DOERL 1992,) flow chart, as discussed at
7 the end of Section 8.1.5. To the extent possible, however, not all sites will be investigated
8 to the same degree but only those with the highest priority. These results will then be
9 extended to the other, analogous sites which have similar geology and disposal histories (see
10 Section 9.2.3).
11
12 The existing data can presently be used for two main purposes:
13
i1e Development of site-specific sampling plans (site characterization use)

16- * Screening for health and safety (worker health and safety use).
17-:
18 Table 8-1 presents a summary of the availability of existing data for these two uses.
19-.
29 For the purposes of developing sampling plans, existing information is available for:
21
22^ - The location of sites--many of the sites have surface expressions, markers, or
23 have been surveyed in the past. The unplanned releases in particular are lacking
24 in this information, as well as for the 216-T-20 Trench.
25"
2k- * Possible contamination found at the sites--these data are derivable from the
27 inventories for the sites (mainly for the cribs and other disposal facilities).
28'!
29 * The depth of gamma ry emitting mditnualidcs mina ns--this information is
30 obtained from the gross gamma borehole logging for many of the sites.
31
32 Two types of information are available for the purposes of worker health and safety,
33 and will be used for the development of health and safety documents:
34
35 * Levels of surface ' - -derived from the ongoing periodic
36 radiological surveys done under the Environmental Surveillance program
37 (Schmidt et al. 199-:;). Table 8-1 shows where surveys have indicated detectible
38 levels of surface rdiation s dsb u
39 Iactviie canw 'R cNWctMd
40
41 - Petzntia grouindwatcr contamination this detennination: is based ona
42 ee-.-- _42 C A r) /fwast2 v9lum/ d2isAharged and the avaiablo soil poic volumo. AU
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@ 1 sites for whicht waste vclumc cxcecds the scil pare ;'clumc arc identified in Tabc
2 8--
3
4 A xece aximpnon taiatlvS-ies aaaebsdsipyo h eut
5
6
7 Table 8-1 also presents a first expression of the data needs for the individual waste
8 management units in the T Plant Aggregate Area, which must be addressed for remediation
9 approaches to be developed.

10
11
12 8.2.2 Data Needs
13
14 The data needs for the T Plant Aggregate Area are discussed in the following sections
15 according to the categories of types of data (Section 8.2.2.1), quality (8.2.2.2), quantity
16 (8.2.2.3), options for acquiring the data (8.2.2.4), and appropriate DQO (PARCC)
17 parameters (8.2.2.5). These considerations are summarized for each category of waste

n 18 management unit site in the T Plant Aggregate Area (Section 8.2.3).
19
20 8.2.2.1 Data Types. Data use categories described in Section 8.2.1 define the general
21 purpose of collecting additional data. Based on the intended uses, a concise statement
22 regarding the data types needed can be developed. Data types specified at this stage should
23 not be limited to chemical parameters, but should also include necessary physical parameters
24 such as bulk density; and-moisture rd&hydr Uxc condc6 y Pr,

S25
26 s evaluattos Since environmental media

-27 and source materials are interrelated, data types used to evaluate one media may also be
28 useful to characterize another media.
29

,w 30 Identifying data types by media indicates that there are overlapping data needs. Data
31 objectives proposed for collection in the site investigations at sites in the T Plant Aggregate
32 Area are discussed in Section 8.3 to provide focus to investigatory methods that may be
33 employed. The data type requirements for the preliminary remedial action alternatives
34 developed in Section 7.4 are summarized in Table 8-2.
35
36 8.2.2.2 Data Quality Needs. The various tasks and phases of a CERCLA investigation
37 may require different levels of data quality. Important factors in defining data quality
38 include selecting appropriate analytical levels and validation and identifying contaminant
39 levels of concern as described below. The Westinghouse Hanford document, A Proposed
40 Data Quality Strategy for Hanford Site Characterization, will be used to help define these
41 levels (McCain and Johnson 1990). Data Quality Objcctives DTQf s will also be
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1 developed and defined on an operable unit basis in the work plans and, specifically, in the
2 Quality Assurance Project Plan# (QAPjPs) which will guide investigation activities.
3
4 Chemical and radionuclide laboratory analysis will be one of the most important data
5 types, and is required at virtually all the sites in the T Plant Aggregate Area. In general,
6 increasing accuracy, precision, and lower detection limits are obtained with increasing cost
7 and time. Therefore, the analytical level used to obtain data should be commensurate with
8 the intended use. Table 8-3 defines five analytical levels associated with different types of
9 characterization efforts. While the bulk of the analysis during LFIs/RIs will be screening
10 level (DQO Level I or II), these data will require confirmation sampling and analysis to
11 allow final remedial decisions through quantitative risk assessment methods. Individual DQO
12 analytical PARCC parameters for Level III or IV analytical data associated with each
13 contaminant anticipated in the T Plant Aggregate Area (as developed in Section 4) are given
14 in Table 8-4. These parameters will be used for the development of site-specific sampling
AP and analysis plans and quality assurance plans for investigations and remediations in the
16, aggregate area.
17
18~ Before laboratory or even field data can be used in the selection of the final remedial
19- action, they must first be validated. Exceptions are made for initial evaluations of the sites
20 using existing data, which may not be appropriate for validation but will be used on a
2E screening basis based on the Hanford Site Past-Practice Strategy (DOE/RL 19924). Other
22- screening data (e.g., estimates of contaminant concentration inferred from field analyses)
23 may also be excepted. Validation involves determining the usability and quality of the data.
24 Once data are validated, they can be used to successfully complete the remedial action
25', selection process. Activities involved in the data validation process include the following:
26
2T * Verification of chain-of-custody and sample holding times
28\'
29 * Confirmation that laboratory data meet Q s /Quality Control
36 (.QC) criteria
31
32 * Confirmation of the usability and quality of field data, which includes geological
33 logs, hydrologic data, and geophysical surveys
34
35 * Proper documentation and management of data so that they are usable.
36
37 Validation may be performed by qualified Westinghouse Hanford personnel from the
38 Office of Sample Management (OSM), other Westinghouse Hanford organizations, or a
39 qualified independent participant subcontractor. Data validation of laboratory analyses will
40 be performed in accordance with A Proposed Data Quality Strategy for Hanford Site
41 Characterization (McCain and Johnson 1990) and standards set forth by Westinghouse
42 Hanford.
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1 To accomplish the second point, all laboratory data must meet the requirements of the
2 specific QA/QC parameters as set up in the Quality Assurance Project Plan (QAIP) for the

3 project before it can be considered usable. The QA/QC parameters address laboratory
4 precision and accuracy, method blanks, instrument calibration, and holding times.
5
6 The usability of field data must be assessed by a trained and qualified person. The
7 project geohydrologist/geophysicists will review the geologic logs, hydrologic data,
8 geophysical surveys, and results of physical testing, on a daily basis, and senior technical
9 reviews will be conducted periodically throughout the project.

10
11 Data management procedures are also necessary for the validation. Data management
12 includes proper documentation of field activities, sample management and tracking, and
13 document and inventory control. Specific consistent procedures are discussed in the
14 Information Management Overview (Appendix D).
15
16 8.2.2.3 Data Quantity Needs. The number of samples that need to be collected during an
17 investigation can be determined by using several approaches. In instances where data are
18 lacking or are limited (such as for contamination in the vadose zone soils), a phased sampling
19 approach will be appropriate. In the absence of any available data, an approach. or rationale
20 will need to be developed to justify the sampling locations and the numbers of samples
21 selected. This will be accomplished and documented by Westinghouse Hanford in the

22 production of work plans and field sampling plans for each aggregate area, under the
23 guidance and review of the Tri-Party Agreement participants. Specific locations and
24 numbers of samples will be determined based on data collected during screening activities.
25 For example, the number and location of beta/gamma spectrometer probe locations can be
26 based on results of surface geophysical and radiation surveys. These may help locate some
27 subsurface features (such as the 216-T-20 Trench), which may not be adequately
28 documented. Details of any higher DQO level subsurface soil sampling scheme will depend
29 on results of screening investigations such as geophysics surveys, surface radiation surveys,
30 and beta/gamma spectrometer probe surveys. In situations where and when available data
31 are more complete, statistical techniques may be useful in determining the additional data
32 required.
33
34 8.2.2.4 Sampling and Analysis Options. Data collection activities are structured to obtain
35 the needed data in a cost-effective manner. Developing a sampling and analysis approach
36 that ensures that appropriate data quality and quantity are obtained with the resources
37 available may be accomplished by using field screening techniques and focusing the higher
38 DQO level analyses on a limited set of samples at each site. The investigations on sites in
39 the T Plant Aggregate Area should take advantage of this approach for a comprehensive
40 characterization of the site in a cost-effective manner.
41

WHC(rPLANT)/8-29-92/03218A

8-19



DOE/RL-91-61
Draft B

1 A combination of lower level (Levels I 4"'IOrand-H) and higher level analytical data
2 (Levels V dIV-ad-V) should be collected. rat s e h m s
3 collected from eaeh source (including contaminated sufface soil at Unplanned releas

5 data to confim the less expensive but more extensive lower level anases. This approach
6 would provide the certainty necessary to determine contaminants present near the sources.
7 Samples collected from the other media (i.e., subsurface soils, sediments) will be analyzed
8 by Test Methods for Evaluating Solid Wastes, (EPA 1986), CLP (EPA 1988b, EPA 1989b),
9 Methods for Chemical Analysis of Water and Wastes (EPA 1983), or Prescribed Procedures
10 for Measurement of Radioactivity in Drinking Water (EPA 1980b).
11
12 8.2.2.5 Data Quality Parameters. The PARCC parameters are indicators of data quality.
13 Ideally, the end use of the data collected should define the necessary PARCC parameters.
14 Once the PARCC requirements have been identified, then appropriate analytical methods can
1 be chosen to meet established goals and requirements. Definitions of the PARCC parameters
167 are presented in Section 8.1.2.

18 In general the precision and accuracy objectives are governed by the capabilities of the
19- available methodologies and in most cases these are more than adequate for the needs of the
29L, investigations. Chemical analyses can usually attain parts per billion detection range in soils
21 and water, and this level is adequate to the needs of the risk assessment for most analytes.
22! Radiological analyses reach similar levels. b7s

24 s")eyataye.Some constituents
25" (e.g., arsenic) would require analysis to much lower levels, but this is impossible because of
26_ the limitations of analytical methods and the effects of natural background levels. For
27 example, EPA Method 200.62-C-CLP can analyze to detection levels of 500 Mg/kg in soils,
29' while the Model Toxics Control Act (MTCA) Method C Industrial soils cleanup level is 50
2% Mg/kg. In 4m#cTs spcilanltica mthdscanbedee 4pe tooti AYerdeeci

30 levers. In addition, risk assessment is conventionally computed only to a single digit of
31 precision and uses conservative assumptions, which reduce the impact of measurements with
32 lower accuracy.
33
34 For other measurements, such as physical parameters, the precision and accuracy
35 capabilities of existing measurement technologies are sufficient for the evaluation methods
36 used to produce characterization data, so the objectives are based on the limitations of the
37 analysis methodologies.
38
39 Representativeness is maintained by fitting the sampling program to the governing
40 aspects of the sources and transport processes of the site, as demonstrated in the site
41 conceptual model (Section 4.2). Initial sampling should concentrate on sources, which are
42 fairly well-understood, and on representative locations of anticipated transport mechanisms.
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1 If necessary, following activities can focus on aspects or locations that were not anticipated
2 but were demonstrated by the more general results.
3
4 Completeness is generally attained by specifying redundancy on critical samples and
5 maintaining quality control on their acquisition and analysis. As with representativeness, the
6 initial sampling program may lead to modifications of which samples should be considered
7 critical during subsequent sampling activities.
8
9 Comparability will be met through the use of Westinghouse Hanford standard

10 procedures generally incorporated into the Environmental Investigation and Site
11 Characterization Manual (WHC 1988c).
12
13
14 8.2.3 Data Gaps
15
16 Considering the data needs developed in the subsections of Section 8.2.2, and the data
17 available to meet these needs as presented in Section 8.1.2, it is apparent that a number of
18 data gaps can be identified. These are summarized, on a waste management unit category
19 basis, in Table 8-5, and should be the focus of LFIs on a waste management unit category
20 basis, using the analogue sites approach. These contaminant concentration data are the

e 21 highest priority because of the need to assess the need for remediation (through quantitative
22 risk assessment and evaluation of compliance with ARARs) and appropriate remedial actions
23 for each site.
24
25 In addition to these data needs specifically addressing contamination problems at sites
26 included for consideration in this aggregate area, there are general data needs which will be
27 required for characterization of the possible transport pathways, as presented in the
28 conceptual model, at locations away from the individual units. These general, non-site
29 specific needs include characterization of the following:

r7 30
31 * Geologic stratigraphy, particularly for possible perched water zones
32
33 * Air transport of contamination
34
35 Trspr rogthvdsezn
36
37 * Ecological impacts and transport mechanisms (bio-uptake, bio-concentration,
38 secondary receptors through predation)
39
40 0 Potential releases from process effluent lines between facilities and to waste
41 disposal sites.
42
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1 All of these needs will have to be addressed in the data collection program
2 (Section 8.3).
3
4
5 8.3 DATA COLLECTION PROGRAM (STAGE 3 OF THE DQO PROCESS)
6
7 The data collection program is Stage 3 of the process to develop DQOs. Conducting
8 an investigation with a mixture of screening and higher-level data is a common method for
9 optimizing the quantity and quality of the data collected. It would be very inefficient and
10 overly expensive to specify beforehand all the types of samples and analyses that will yield
11 the most complete and accurate understanding of the contamination and physical behavior of
12 the site. Data adequate to achieve aM-the goals and objectives for remedial action decisions
13 are obtained at a lower cost by using the information obtained in the field to focus the
1I ongoing investigation and remediation process.
13
16' Initial sampling should collect new data believed most necessary to confirm and refine
17 the conceptual model particularly at priority sites. Sampling may then be extended to further
18P reduce uncertainty, to fill in remaining data gaps, to collect more detailed information for
19- certain points where such information is required, or to conduct any needed treatability
29- studies or otherwise support the data needs of the remedial action selection process. An
21 alternative of extrapolating the data from a limited number of sites to other analogous ones
22- will also be used. The need for subsequent investigation phases will be assessed throughout
23, the investigation and remediation activities as data become available. Assessing completeness
24 of the investigation data through a formal statistical procedure is not possible, given the
25" complexity and uncertainty of the parameters required to describe the site and the time to
26 make decisions. Rather, the use of engineering judgement is considered sufficient to the
27 decision process.
28"
25 ,
30 8.3.1 General Rationale
31
32 The general rationale for the investigation of sites in the T Plant Aggregate Area is to
33 collect needed data that are not available. Because of the size of the aggregate area, the
34 complexity of past operations, and the number of unplanned releases and waste management
35 units, a large amount of new information will be required such as the specific radionuclides
36 and chemicals present, their spatial distribution and form, and the presence of special
37 migration pathways (such as perched groundwater systems).
38
39 The following work plan approach will be used for LFIs and RI/FS in the T Plant
40 Aggregate Area. The results are described in Sections 8.3.2 and 8.3.3 in a general form.
41
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1 * Existing data as described in Sections 2.0, 3.0, and 4.0 should be used to the
2 maximum extent possible. Although existing data are not validated fully, the data
3 are still useful in developing a preliminary conceptual model (Section 4.2) and in
4 helping to focus and guide the planning of investigations, expedited actions, and
5 interim measures.
6
7 * Additional data at validated and screening levels should be collected to obtain the
8 maximum amount of useful information for the amount of time and resources
9 invested in the investigation.

10
11 * Data should be collected to support the intended data uses identified in
12 Section 8.2.1.
13
14 * Nonintrusive sampling (e.g., geophysical surveys, surface radiation surveys, soil
15 gas, and spectral gamma probe surveys), and surficial and source sampling should
16 be conducted early in any investigation effort to identify necessary interim
17 response actions (i.e., additional ERAs or IRMs).

n 18
19 * Data collected from initial investigation activities should be used to confirm and
20 refine the conceptual model (Section 4.2), refine the analyte constituents of
21 concern, and provide information to conduct interim response actions or risk

2 assessment activities.
23
24 * Additional investigation activities are proposed to support (if needed) quantitative
25 baseline risk assessments for final cleanup actions and further refine the
26 conceptual model.
27
28 * Field investigation techniques should be used to minimize the amount of
29 hazardous or mixed waste generated. Any waste generated will be in accordance
30 with ElI 4.2, "Interim Control of Unknown Suspected Hazardous and Mixed
31 Waste " (WHC 1988c).
32
33
34 8.3.2 General Strategy
35
36 The overall objective of any field investigation (LFI, IRM, or RI) of the sites in the
37 T Plant Aggregate Area will be to gather additional information to support risk assessment
38 and remedial action selection according to the Hanford Site Past Practice Strategy (DOE/RL
39 19925) flow chat discussed in Section 8.1.5. The general approach or strategy for obtaining
40 this additional information is presented below.
41
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1 * Analytical parameter selection should be based on verifying overall conditions
2 and then narrowed to specific constituents of concern, in consideration with
3 regulatory requirements and site conditions. Periodic analyses of the long list of
4 parameters should be conducted to verify that the list of constituents of concern
5 has not changed, either because new constituents are identified or some of those
6 considered as a potential concern do not appear to be significant.
7
8 * Similarly, investigations should work from a screening level (DQO Levels I or 1I,
9 e.g., surface radiation surveys) to successively more specific sampling and
10 analysis methodologies (e.g., beta/gamma spectral probes, then DQO Level HI or
11 IV soil sampling and analysis), without time consuming remobilizations.
12
13 * Dangerous and radioactive wastes may be generated during the field investigation.
14n While efforts should be made to minimize these wastes, any waste generated will
15 be handled in accordance with M11 4.2, "Interim Control of Unknown Suspected
16 Hazardous and Mixed Waste" (WHC 1988c). The analyses of samples for
17fl constituents of concern analytes will allow wastes generated to be adequately
18 designated.
19-'
20-
21 8.3.3 Investigation Methodology
22'
23r Initial field investigations (mainly LFIs, but also associated with IRMs at appropriate
24 sites and possibly some RIs) may include some or all of the following integrated
2$' methodologies:
26-
27 * Source Investigation (Section 8.3.3.1)
29
29,-r, * Geological Investigation (Section 8.3.3.2)
30
31 * Surface Water Sediment Investigation (Section 8.3.3.3)
32
33 * Soil Investigation (Section 8.3.3.4)
34
35 * Air Investigation (Section 8.3.3.5)
36
37 * Ecological Investigation (Section 8.3.3.6)
38
39 * Geophysical Stratigraphic Survey (Section 8.3.3.7)
40
41 * Process Effluent Pipeline Integrity Assessment (Section 8.3.3.8)
42
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1 * Geodetic Survey (Section 8.3.3.9).
2

4
5 Each investigation methodology is briefly outlined in the following sections. Specific
6 survey methods (such as electromagnetics or ground-penetrating radar) have not been
7 recommended to allow flexibility in the development of field sampling plans which can be
8 sensitive to very local conditions. A summary of the applicable methods for each waste
9 management unit is presented in Table 8-6. In addition, some of the data needs must be

10 addressed on an area-wide basis (e.g., stratigraphy interpretation). More detailed
11 descriptions and specific methods and instrumentation will be included in site-specific work
12 plans, sampling and analysis plans, and field sampling plans for LFIs/IRMs at waste
13 management units that require these investigations.
14
15 These investigations are presented in the approximate priority of their need, with the
16 source investigation first because of its importance to the decisions about remedial action on
17 a site-by-site basis. The other investigations are of lower priority, and will be conducted
18 according to the need to determine whether contamination has been transported beyond the
19 immediate vicinity of the waste management units. To some extent, this need will depend on
20 the results of the source investigation.
21

* 22 8.3.3.1 Source Investigation. The purpose of source investigation activities in the T Plant
23 Aggregate Area is to characterize the known waste management units and unplanned releases
24 that exist in the area and that may contribute to contamination of surface soil, vadose zone,
25 surface water, sediment, air, and biota. The completeness of the characterization effort will
26 be assessed according to the needs of risk assessment AAs -om'iat3s and remedial
27 action selection, which will also determine what levels of the various constituents of concern
28 comprise "contamination."
29
30 Source sampling should be conducted at waste management units or unplanned release
31 locations where the available data indicate that dangerous, mixed, or radioactive wastes may
32 be present. Activities which are proposed to be performed during the source investigations
33 include the following.
34
35 * Compile and evaluate additional existing data for the purpose of: verifying
36 locations, specifications of engineered facilities, and pipelines, and waste stream
37 characteristics; assessing the construction and condition of boreholes/wells that
38 exist in the operable unit and their suitability for use for investigation activities,
39 QA/QC information, and raw data regarding radiological and hazardous
40 substances monitoring; and integrating any additional environmental modeling
41 data into the conceptual model. This has been done (on an aggregate area basis)
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1 in this report; the process will be extended to site-specific planning and on-going
2 assessments of the investigation/remediation as it is carried out.
3
4 * Conduct surface radiological survey of suspected or known source areas to verify
5 locations and nature of surface and subsurface radiological contamination.
6 Conditions at specific sources within a waste management unit should also be
7 noted in order to plan sampling/remediation activities and worker health and
8 safety.
9
10 * Conduct nonintrusive geophysical surveys at aMaOe ntuta
11 unplanned release locations to verify locations and physical characteristics of
12 source locations. Data generated from these activities can be used in planning
13 intrusive source sampling activities. It is recommended that sites with structures

which could not be field located, as identified in Table 8-1, and all unplanned
15 releases associated with pipelines be investigated with surface geophysics.
16'
17) Conduct beta/gamma spectrometer probe survey to screen for near-surface
18 contamination and to confirm the absence or presence of some specific
19- radionuclides, which may be of particular concern. Existing boreholes will be
2,0, used to the maximum extent, but new boreholes may be needed at many locations
21 (to be decided based on screening results). Logging will be done both by Nal
22 detectors or AR meters for rapid screening as well as the RIS high purity
23, germanium logging system. Westinghouse Hanford will develop an EII
24 Procedure for the beta/gamma spectrometer probe survey. The beta/gamma
2s * spectrometer probe survey serves two purposes depending on the source
2.6.. conditions: to confirn absence of contamination in the near-surface soils, and to
27 serve as a screening tool to choose locations and quantities of vadose zone soil
2S' borings. The RLS procedure could demonstrate "assay quality" data for
2 9, radionuclide concentrations, but will probably continue to require supporting
30 Level 44V soil analysis data to allow a risk assessment before final remedial
31 decisions. The need to conduct this survey will be based (at least in part) on the
32 screening results of the surface survey and on information about site burial.
33
34 * Soil gas surveys should be conducted at waste management units (such as
35 ) cribs -r Uh Ccnartizn Surfac Laydwn where volatile organic
36 chemicals are suspected, as a screening method to identify compounds such as
37 solvents and degreasers that may have been used in sepamte-processes or during
38 construction activities. The soil gas survey should not be considered conclusive
39 that volatile organic compounds at lower concentrations may not be present.
40 Data from the soil gas survey can be used to help locate surface and near-surface
41 samples and vadose zone borings.
42
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1 * Collect surface and near-surface samples of contaminated soils and/or waste
2 materials at selected locations. Specific sampling sites will be chosen to assess
3 particular facilities or releases. Additional sampling sites may be specified based
4 on results from nonintrusive investigations.
5
6 - Wipc simples should be collooted as part of the investigations of surfazo
7 ocntamnaticn er building (piping or pavement) surfaces. The wipe samp~le
8 locations can bo chosent based on isual cbscn'ationa and a surface maiatica
9 survey conducted during a site walktbrceugh. The miethodolog may be : liie by

10 the presonce of soil, rough concete, or pavinig and so may noet be heavily-used
11 except as confirmation follwing removal of loose centanilnation.
12
13 8.3.3.2 Geologic Investigation. A geologic investigation should be performed to better
14 characterize the vadose zone and the nature of unsaturated soils that make up this system.

''15 The geologic investigation will include the following tasks:
16
17 * Borings may be advanced into zones where an accurate interpolation of the

S18 subsurface stratigraphy is important to understanding migration pathways in the
19 vadose zone. An investigation of the Plio-Pleistocene 4ayi;il which may be
20 causing perched water zones, may be especially valuable.> Nf

10

2
13 83.3. GeoogicInvetigafon.A geic~ investgto hdb p erfots r md tbtte

244

26
27 GeoBoic daa coedced duinthe zongo n whreans zonre siler ction 8..34 ah d
28 sobseradeeer strastigaptos (eprga, geoogi nesandgohyiraltogs pfrwysomth
29 grodwer e.lA instlation fof ghro-PdwteMs llaed~ wcmay,

20 csil, nd er spillyaalua .

2 8.3.3.3 Sur aeasereeti Inition.y svrface waper edienta inesiatdin
22 solbecntaed T- e acinvegtio wh ill ine th e fontoing e r rcmedd

23 TRade rmeydalons ditbced neanipoes or heat an d yfety
24 unt(al 2 adtelklho ;f th Ploeisbtocene Unst~ bei prsnta
25 th l dation section o.4.3c3)i
26
27 Geologic data collected during the ongoing vadose zone soil (Section 8.3.3.4) and

*'28 other (deeper) investigations (e.g., geologic and geophysical logs from
29 groundwater well installations for groundwater AAMSs) will be compared,
30 compiled, and evaluated.
31
32 8.3.3.3 Surface Water Sediment Investigation. A surface water sediment investigation
33 should be conducted. The investigation will include the followin a
34
35 * Radiation surveys along ditches, trenches, and ponds for health and safety
36 purposes and to locate areas of elevated radiation for selection of specific
37 sediment sampling locations.
38
39 * Sampling of sediment in any ditches, ponds, and trenches that still contain water.
40 This will probably be limited to the 207-T Retention Basin) and the 216-T-1 and
41 216-T-4-2 Ditches.
42
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4 add
5
6 8.3.3.4 Soil Investigation. The purpose of soil investigations is to determine physical and7 chemical properties of the soil and to determine the nature, type, and extent of soil8 contamination associated with waste management units and unplanned releases to allow9 initiation of interim remedial actions and to assess the quantitative risk at other sites.
10 Sampling will include the following:
11
12 * Samples of vadose zone soil will be collected and analyzed for constituents of13 concern when wells are drilled for other studies (i.e., groundwater investigations)
14; in the vicinity of a waste management unit or unplanned release with reported15 liquid disposals or spills. Organic vapor (at sites with suspected volatiles) and16 radiation sampling should also be performed with samples selected by onsite17, screenig.
18
19 * Data collected during this investigation will be evaluated to further understand the2Q- contribution of contaminants to the vadose zone from specific waste management21 units and/or unplanned releases and to better define the hydrology and water
22 quality in the vadose zone system through moisture content profiles'-end tracking23- of specific contminants s yh.
24 pg adzns r p pte tdstuds

26,
27 8.3.3.5 Air Investigation. Air investigations (on an aggregate area scale) should consist of29" onsite particle sampling as part of the health and safety program. In addition, high-volume
29> air samplers should be placed in appropriate locations on-site based on evaluation of existing30 meteorological data. The purpose of these samplers will be to determine if any migration of31 airborne contaminants occurs.
32
33 8.3.3.6 Ecological Investigation. Ecological investigation activities, on a site-wide scale,34 should include a literature search and data review, and a site walkthrough. I R 0ce

36 remedbtio ies. Tese activities are intended to identity potential biota concerns37 which need to be addressed in the site investigation. Particular emphasis should be given to38 identifying potential exposure pathways to biota that migrate offsite or that introduce39 contamiants into the food web. Data obtained in this survey will be used to both refine the40 conceptual model as well as to conduct the ecological risk assessment.
41
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1 8.3.3.7 Geophysical Stratigraphic Survey. Additienal information needs to be gathered to
2 better define the depth and lateral extent tf the pcrched water zones and the caliche layer on
3 imiprtant aqit in the Plie Pleistocne unit. This informaten may be obtained usi -
4 rnumber of subsurfces chineterizain enchniques such as magnetie and (scin 2u3eyan

5 t sg t m i o issrngth sted
6 SM I 0 . I - .11"

7$ RO .. M..0.0 OEM*'

9
10 8.3.3.8 Process Effluent Pipeline htegrity Assessment. An assessment of process effluent
11 pipeline integrity should be conducted early in site investigation activities to look for
12 potential leaks and therefore possible areas of contamination. Initially, as part of this effort,
13 drawings of the process lines and encasements within the aggregate area (Section 2.3.7)
14 should be reviewed and their construction, installation, and operation evaluated. Specific

0 15 lines will then be selected for integrity assessment with emphasis on lines serving the waste

7 16 management units that have received large volumes of liquid (e.g., cribs). Investigation of
17 operating high level waste transfer lines will be deferred to their respective programs.

fo 18 Results of the integrity assessments will be evaluated and additional sampling activities may
19 be recommended for subsequent studies.
20

C 21 8.3.3.9 Geodetic Survey. Geodetic surveys will be conducted after the installation and
22 completion of each investigation activity. The survey will be to locate the horizontal
23 locations of surface and near-surface soil samples; corners of geophysics, soil gas, and

? 24 beta/gamma probe surveys; and surface water and sediment sample locations. Horizontal and
25 vertical locations of all vadose zone soil borings and perched zone wells will be surveyed.
26 The geodetic survey should be conducted by a professional surveyor licensed in the state of
27 Washington and should be referenced to both historic (e.g., Hanford coordinates) and current
28 coordinate datums (e.g., North American Datum of 1983 - NAD-83), both vertical and
29 horizontal.
30
31 8...0Clua esuc netgto A" culinturirsurivstgat~in shu'dob

32 condupef s k s it2 eA s
33 gThe'focus 6f tk nvesig

35
36 8.3.4 Data Evaluation and Decision Making
37
38 Data will be evaluated as soon as results (e.g., soil gas, radiation screening, drilling
39 results) become available for use in restructuring and focusing the investigation activities.
40 Data reports will be developed that summarize and interpret new data. This includes
41 groundwater sampling and RLS borehole logging as part of the AAMS. Data will be used to
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refine the conceptual model, further assess potential contaminant-specific ARARs, develop
the quantitative risk assessment, and assess remedial action alternatives.

The objectives of data evaluation follow:

" To reduce and integrate data to ensure that data gaps are identified and that the
goals and objectives of the T Plant AAMS are met

* To confirm that data are representative of the media sampled and that QA/QC
criteria have been met.

N

')

fl
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Table 8-1. Uses of Existing Data for T Plant Aggregate Area
Waste Management Units. Page 1 of 4

Health
Development of Sampling Plans and Safety

Possible Depth of Surface Expected

Waste Management Unit or Unplanned Release Location Contamination Contamination Contamination Max. Level

241-T-361 Settling Tank Y I Y N N Y

2r-CiYd Drins
216-T-6 Crib Y R,C R R N

216-T-7TF Crib Y R,C R R N

216-T-8 Crib Y R,C N R N

216-T-18 Crib Y R,C R N N

216-T-19TF Crib Y R,C R R N

216-T-26 Crib Y R,C R R N

216-T-27 Crib Y R,C R R N

216-T-28 Crib Y RC R R N

2 16-T-29 Crib Y C N N N

216-T-31 French Drain Y R,C N N N

216-T-32 Crib Y R,C R N N

216-T-33 Crib Y R,C N R N

216-T-34 Crib Y R,C N R N

216-T-35 Crib Y R,C R N N

216-T-36 Crib Y R,C N N N

216-W-LWC Crib Y R,C N N N

R erser Wells

216-T7-2 Reverse Well YR,C Y N N

WHC(rPLANT)/8-31-92/03218T
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Table 8-1. Uses of Existing Data for T Plant Aggregate Area
Waste Management Units. Page 2 of 4

Health
Development of Sampling Plans and Safety

Possible Depth of Surface Expected
Waste Management Unit or Unplanned Release Location Contamination Contamination Contamination Max. Level

216-T-3 Reverse Well Y R,C R -N

i Ponds, Ditches, and Trenchei

216-T-4A Pond Y R N N N

216-T4B Pond Y R N N N

216-T-1 Ditch Y R,C N N N

216-T-4-1D Ditch Y R N N N

216-T-4-2 Ditch Y R N N N

200-W Powerhouse Pond Y N N N N

216-T-5 Trench Y R,C N N N

216-T-9 Trench Y N N N N

216-T-10 Trench Y N N N N

216-T-11 Trench Y N N N N

216-T-12 Trench Y R,C N R N

216-T-13 Trench Y N N N N

216-T-14 Trench Y R,C N R N

216-T-15 Trench Y R,C N R N

216-T-16 Trench Y R,C N R N

216-T-17 Trench Y R,C N R N

216-T-20 Trench N R,C N N N

216-T-21 Trench Y R,C R N N

216-T-22 Trench Y R,C R N N

WHC(TPLANT)/8-31-92/03218T
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Table 8-1. Uses of Existing Data for T Plant Aggregate Area
Waste Management Units. Page 3 of 4

Health
Development of Sampling Plans and Safety

Possible Depth of Surface Expected

Waste Management Unit or Unplanned Release Location Contamination Contamination Contamination Max. Level

216-T-23 Trench Y R,C N N N

216-T-24 Trench Y R,C R N N

216-T-25 Trench Y R,C N N N

2 7 ptc Tp aTsand: Asiated Drad

2607-Wi Septic Tank Y N N N N

2607-W2 Septic Tank Y N N N N

2607-W3 Septic Tank Y R N N N

2607-W4 Septic Tank Y N N N N

207-T Retention Basin Y R N N Y

200-W Ash Disposal Basin Y C N - N

200-W Burning Pit Y R,C N N N

200-W Powerhouse Ash Pit Y N N N N

218-W-8 Burial Ground Y R N N N

UN-200-W-2 N R,C N N N

UN-200-W-3 N R,C N N N

UN-200-W-4 N R,C N R N

UN-200-W-8 N R,C N R N

UN-200-W-12 Y R,C N N N
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Table 8-1. Uses of Existing Data for T Plant Aggregate Area
Waste Management Units.

Health
Development of Sampling Plans and Safety

Possible Depth of Surface Expected
Waste Management Unit or Unplanned Release Location Contamination Contamination Contamination Max. Level
UN-200-W-14 N R,C N N N
UN-200-W-27 Y R,C N N N
UN-200-W-29 N R,C N R N
UN-200-W-58 N RC N R N
UN-200-W-63 N R N R N
UN-200-W-65 Y R N N N
UN-200-W-67 Y R,C N N N
UN-200-W-73 N R,C N R N
UN-200-W-77 N R,C N R N
UN-200-W-85 Y R N R N
UN-200-W-88 N R,C N R N
UN-200-W-98 N R,C N R N
UN-200-W-99 N R,C N R N
UN-200-W-102 N R N N N
UN-200-W-135 Y R,C N N N
C: Chemical Contamination
N: No
R: Radiological Contamination
Y: Yes
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Table 8-2. Data Needs for Preliminary Remedial Action Alternatives
for the T Plant Aggregate Area.

Chemical/Radiochemical
Alternative Physical Attribute Attribute

1. Multimedia Cover * areal extent * surface radiation

(plus possible * depth of contamination * biologic transport potential
vertical barriers) * structural integrity

(collapse potential)
* run-off/run-on potential
* cover properties (permeability)

2. In Situ Grouting/ 9 areal extent * solubility
Stabilization a depth * reactivity

& particle size * leachability from grout medium
* hydraulic properties

(permeability/porosity)
* stratigraphy
& borehole spacing
* grout/additive mix parameters

3. Excavation, Soil e areal extent/ * toxicity/radioactivity
Treatment, and e deptla/ o levels of contaminants

Disposal e particle size * solubility/reactivity
* silt-size (dust) content * soil chemistry (relative affinity)
* excavation stability * concentrations in PM-10 fraction

9 spent solvent treatment/disposal options

4. In Situ # areal extent a volatility
Vitrification * depth * reactivity

* soil/waste conductivity * leachability/integrity
* thermal properties * off-gas treatment waste disposal options
* moisture content
* voids

5. Excavation, & areal extental * concentrations of TRU
Above Ground - deptha/ * toxicity/radioactivity
Treatment,and o mineralogy of soil/waste e levels of contaminants
Geologic Disposal * particle size * concentrations in PM-10 fraction

e silt-size (dust) content a reactivity
* excavation stability - leachability/integrity of final waste form
* treatment parameters

6. In Situ Soil Vapor * areal extent a volatility of constituents (Henry's Law

Extraction o depth constant)
* locations/depth of highest 9 non-volatile organics

concentrations (vapors, * levels
adsorbed) * volatile radionuclides (radon)

a stratigraphy * treatability (catalytic oxidization)
* soil permeability/porosity
* voids

' May be obtained during remediation using the observational approach recommended by the Hanford

Site Past-Practice Strategy (DOE /RL 1992a)
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Table 8-3. Analytical Levels for the T Plant Aggregate Area.

Description

LEVEL I

LEVEL U

LEVEL III

LEVEL IV

Field screening. This level is characterized by the use of
portable instruments which can provide real-time data to assist
in the optimization of sampling point locations and for health
and safety support. Data can be generated regarding the
presence or absence of certain contaminants (especially
volatiles) at sampling locations. -

Field analysis. This level is characterized by the use of
portable analytical instruments which can be used onsite, or in
mobile laboratories stationed near a site (close-support
laboratories). Depending on the types of contaminants,
sample matrix, and personnel skill, qualitative and
quantitative data can be obtained.

Laboratory analysis using methods other than the Contract
Laboratory Program (CLP) Routine Analytical Services
(RAS). This level is used primarily in support of engineering
studies using standard EPA-approved procedures. Some
procedures may be equivalent to CLP RAS without the CLP
requirements for documentation.

Contract Laboratory Program (CLP) Routine Analytical
Services (RAS). This level is characterized by rigorous
QA/QC protocols and documentation and provides qualitative
and quantitative analytical data. Some regions have obtained
similar support via their own regional laboratories, university
laboratories, or other commercial laboratories.

Nonstandard
modification
CLP Special

methods. Analyses which may require method
and/or development are considered Level V by
Analytical Services (SAS).

WHC(TPLANT)/8-22-92/03218T 8T-3
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 1 of 5
Soil/Sediment Water

Practical Practical
Analysis Quantitation Precision Accuracy Analysis Quantitation Precision Accuracy

Analyte Method Limit (pCi/g) (RPD) (%) Method Limit (pCi/g) (RPD) (%)

-ADIONUCLIDES -
Gross Alpha 900.0 M TBD ±30 ±25 900.0 10 ±25 ±25
Gross Beta 900.0 M TBD ±30 ±25 900.0 5 +25 ±25
Gamma Scan D3699 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Actinium-225 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Actinium-227 TBD TBD ±30 +25 TBD TED ±25 ±25
Americium-241 Am-01 TBD ±30 +25 Amnr3 TBD ±25 ±25
Americium-242 TBD TBD ±30 +25 TBD TBD ±25 ±25
Americium-242m TBD TBD ±30 ±25 TBD TBD ±25 ±25
Americium-243 Am-01 TBD +30 ±25 Am-03 TBD ±25 ±25
Antinomy-126 TBD TBD ±30 +25 TBD TBD ±25 ±25
Antimony-126m TBD TBD ±30 ±25 TBD TBD +25 ±25
Barium-137m D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Bismuth-210 TED TBD ±30 +25 TBD TBD ±25 ±25
Bismuth-211 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Bismuth-213 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Bismuth-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Carbon-14 C-01 M TBD ±30 ±25 TBD TBD ±25 ±25
Cesium-134 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Cesium-135 901.0 M TBD +30 ±25 901.0 TED ±25 ±25
Cesium-137 D3649 M TBD ±30 +25 D3649 M TBD ±25 ±25
Cobalt-60 D3649 M TBD ±30 +25 D3649 M TED ±25 ±25
Curium-242 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Curium-244 907.0 M TBD ±30 ±25 907.0 TBD ±25 +25
Curium-245 907.0 M TBD +30 +25 907.0 TED ±25 ±25
Europium-152 D3649 M TBD ±30 ±25 D3649 M TED ±25 ±25
Europium-154 D3649 M TBD ±30 ±25 D3649 M TBD 1±25 +25
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 2 of 5
Soil/Sediment Water

Practical Practical
Analysis Quantitation Precision Accuracy Analysis Quantitation Precision Accuracy

Analyte Method Limit (pCi/g) (RPD) (%) Method Limit (pCi/g) (RPD) (%)

RADIONUCLIDES (cont.i - -
Europium-155 D3649 M TED ±30 +25 D3649 M TBD ±25 ±25
Francium-221 TBD TBD +30 +25 TBD TBD ±25 +25
Francium-223 TBD TBD +30 ±25 TBD TBD ±25 ±25
Iodine-129 902.0 M TED ±30 +25 902.0 TBD ±25 ±25
Lead-209 TED TED +30 +25 TBD TBD ±25 ±25
Lead-210 Pb-01 M TBD ±30 +25 Pb-01 TED ±25 ±25
Lead-211 TBD TBD +30 +25 TBD TBD ±25 ±25
Lead-212 TBD TBD ±30 +25 TBD TBD ±25 ±25
Lead-214 TBD TBD ±30 ±25 TED TBD ±25 ±25
Neptunium-237 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Neptunium-239 D35649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Nickel-59 TBD TBD ±30 +25 TBD TBD ±25 ±25
Nickel-63 TBD TBD ±30 ±25 TBD TED ±25 ±25
Niobium-93m TBD TBD ±30 ±25 TBD TBD ±25 ±25
Plutonium Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25
Plutonium-238 Pu-02 TBD ±30 +25 PU-10 TBD ±25 ±25
Plutonium-239/240 Pu-02 TBD ±30 +25 Pu-10 TBD ±25 ±25
Plutonium-241 TBD TBD +30 ±25 TBD TBD ±25 ±25
Polonium-210 Po-02 TBD ±30 ±25 Po-02 TBD ±25 ±25
Polonium-214 TBD TBD +30 ±25 TBD TBD ±25 ±25
Polonium-215 TBD TBD +30 ±25 TED TBD ±25 ±25
Polonium-218 TBD TBD ±30 +25 TED TBD ±25 ±25
Potassium-40 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Protactinium-231 TBD TBD ±30 ±25 TBD TBD ±25 ±25
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Table 8-4. Data Quality Objective Parafheters for Chemical/Radiochemical Analyses. Page 3 of 5
Soil/Sediment Water

Practical Practical
Analysis Quantitation Precision Accuracy Analysis Quantitation Precision Accuracy

Analyte Method Limit (pCi/g) (RPD) (%) Method Limit (pCi/g) (RPD) (%)
RADIONUCLIDES (cont) ---

Protactinium-234m TBD TBD ±30 ±25 TBD TBD ±25 ±25
Radium Ra-04 TED ±30 ±25 Ra-05 TBD ±25 ±25
Radium-223 Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25
Radium-225 TED TBD +30 ±25 TBD TBD ±25 ±25
Radium-226 Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25
Ruthenium-106 TBD TBD ±30 ±25 TED TBD ±25 ±25
Samarium-151 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Selenium-79 TBD TED ±30 +25 TBD TBD ±25 ±25
Sodium-22 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Strontium-90 Sr-02 TBD ±30 +25 Sr-02 TED ±25 ±25
Technetium-99 TC-01 M TED ±30 ±25 Tc-01 TBD ±25 +25
Thallium-207 TBD TBD ±30 +25 TBD TBD +25 ±25
Thorium-227 00-06 TBD ±30 ±25 00-07 TBD ±25 ±25
Thorium-229 00-06 TBD ±30 +25 00-07 TBD ±25 ±25
Thorium-230 00-06 TBD ±30 ±25 00-07 TBD ±25 ±25
Thorium-231 TBD TBD ±30 +25 TBD TBD ±25 ±25
Thorium-234 TBD TBD ±30 ±25 TBD TBD ±25 +25
Tritium 906.0 M TBD ±30 +25 906.0 300 +25 ±25
Uranium U-04 TBD ±30 ±25 U-04 TBD ±25 ±25
Uranium-233 U TBD ±30 +25 908.0 TBD ±25 ±25
Uranium-234 U TBD ±30 ±25 908.0 TBD ±25 ±25
Uranium-235 U TBD ±30 ±25 908.0 TBD ±25 ±25
Uranium-238 U TBD ±30 ±25 908.0 TBD +25 +25
Yttrium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ±25 +25
Zirconium-93 TBD TBD ±30 ±25 TED TBD ±25 +25
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 4 of 5

Soil/Sediment Water

Practical Practical
Analysis Quantitation Precision Accuracy Analysis Quantitation Precision Accuracy

Analyte Method Limit (mg/kg) (RPD) (%) Method Limit (pg/L) (RPD) (%)

INORGANICS

Arsenic 7061 0.02 ±25 ±30 7061 10 ±20 ±25
Barium 6010 0.02 ±25 ±30 6010 20 ±20 ±25
Boron 6010 TBD ±25 ±30 6010 TBD ±20 ±25
Cadmium 6010 0.09 ±25 ±30 6010 1 ±20 ±25
Chromium 6010 0.07 ±25 ±30 6010 10 ±20 ±25
Copper 6010 0.06 ±25 ±30 220.2 10 ±20 ±25
Cyanide 9010 TBD ±25 ±30 335.3 50 ±20 ±25
Fluoride 340 M TBD ±25 ±30 340 50 ±20 ±25
Iron 6010 20 ±25 ±30 6010 70 ±20 ±25
Lead 6010 0.45 ±25 ±30 6010 450 ±20 ±25
Manganese 6010 0.02 ±25 ±30 6010 20 ±20 ±25
Mercury 7471 0.02 ±25 ±30 245.2 2 ±20 ±25
Nickel 6010 1.5 ±25 ±30 6010 50 ±20 ±25
Nitrate 353 M TED ±25 ±30 353 130 ±20 ±25
Nitrite 353 M TBD ±25 ±30 353 40 ±20 ±25
Selenium 6010 0.75 ±25 ±30 270.2 20 ±20 ±25
Silver 6010 2 ±25 ±30 272.2 10 ±20 ±25
Titanium 6010 TBD ±25 ±30 6010 TBD ±20 ±25
Vanadium 6010 0.08 ±25 ±30 286.2 40 ±20 ±25
Zinc 6010 0.02 ±25 ±30 6010 20 ±20 ±25
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 5 of 5

Soil/Sediment Water

Practical Practical
Analysis Quantitation Precision Accuracy Analysis Quantitation Precision Accuracy

Analyte Method Limit (mg/kg) (RPD) (%) Method Limit (pg/L) (RPD) (%)

OROANCS

Acetone 8240 0.1 ±25 ±30 8240 100 ±20 ±25

Carbon tetrachloride 8240 0.005 ±25 ±30 8240 1 ±20 ±25

Chloroform 8240 0.005 ±25 ±30 8240 5 ±20 ±25

Kerosene 8015M 20 ±35 ±30 8015M 500 ±35 ±25

Methylene chloride 8240 0.005 ±25 ±30 8240 5 ±20 ±25

MIBK 8015 0.5 ±25 ±30 8015 5 ±20 ±25

1,1,1-Trichloroethane 8240 0.005 ±25 ±30 8240 5 ±20 ±25

Toluene 8240 0.005 ±25 ±30 8240 5 ±20 ±25

Tributyl phosphate TED TBD ±25 ±30 TBD TBD ±30 ±25

TBD = To Be Determined
M = method modified to include extraction from the solid medium, extraction method is matrix and laboratory-specific

RPD = Relative Percent Difference
Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980b)
Test Methods for Evaluation Solid Waste (SW 846) Third Edition (EPA 1986)
Methods for Chemical Analysis of Water and Waste (EPA 1983)
Prescribed Procedures for the Determination of Uranium in Soil and Air (EPA 1980a)
EML Procedures Manual (DOE/EML 1990)
Eastern Environmental Radiation Facility RadioChemistry Procedures Manual (EPA 1984)

High-Resolution Gamma-Ray Spectrometry of Water (ASTM 1985)
Precision and accuracy are goals. Since these parameters are highly matrix dependent they could vary greatly from the goals listed.
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Table 8-5. Data Gaps by Waste Management Unit Category.

Site Category Identified Data Gaps

Tanks and Vaults

Cribs and Drains

Reverse Wells

Ponds, Ditches, and Trenches

Septic Tanks and
Associated Drain Fields

Transfer Facilities, Diversion
Boxes,
and Pipelines

Basins (207-T)

Unplanned Releases

" Contaminant concentrations in waste
management units other than single-shell tanks

* Distribution of contaminants in subsurface soils
released in leaks

* Constituents concentrations in related surface
contamination

" Containment concentrations in cribs
" Containment concentrations in soils beneath

cribs
" Specific constituents (especially organic

chemicals)
" Distribution and vertical/lateral extent of

contamination

* Containment concentrations in subsurface soils
impacted by discharges

" Specific constituents (especially organics)
" Extent of contamination

" Distribution/extent of subsurface contamination
" Buried contaminant concentrations in stabilized

portions/units

" Actual discharge levels
" Possible discharge and presence/level of

non-sanitary wastes (e.g., laboratory drains)

* Contamination constituents and concentrations
" Direct radiation levels in facilities
" Constituents/concentrations in related surface

contamination
" Integrity of transfer lines

* Constituents and concentrations in sediments
* Distribution/extent of subsurface contamination

" Surface soil constituents and concentrations
" Buried contamination constituents and

concentrations

WHC(TPLANT)/8-22-92/03218T
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Table 8-6. Recommended Characterization Investigation Methods at T Plant Aggregate Area Waste
Management Units. Page 1 of 5

Surface
Surface Subsurface Surface Water Suburface etchedZone

WaSe Manageuent Unit or Radiation Surac Surface Soil Gas soil Sedient Soil Monitoring
Unplanned Release Survey Geophysics Geophysics Survey Sampling Sampling Samwling Wells

241-T-361 Settling Tank X - - - - -

216-T-6 Crib - A - - - - A -

216-T-7TF Crib - A - - - - A -

216-T-8 Crib - A - - - - A -

216-T-18 Crib - X - X - - X -

216-T-19TF Crib X X - X X - X -

216-T-26 Crib A A - - A - A -

216-T-27 Crib A A - A A - A -

216-T-28 Crib A A - A A - A -

216-T-29 Crib - A - - - - A -

216-T-31 French Drain - - -

216-T-32 Crib - A - A - - A -

216-T-33 Crib A A - - A - A -

216-T-34 Crib X X - X X - X -

216-T-35 Crib A A - A - - A -

216-T-36 Crib A A - - - - A -

216-W-LWC Crib - A - - - - A -

00

U
0

I-

tv
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Table 8-6. Recommended Characterization Investigation Methods at T Plant Aggregate Area Waste
Management Units. Page 2 of 5

1 jSurface
Surface Subsurface Surface Water Subsurface Perched Zone

Wafte Management Unit or Radiation Spectral Surface Soil Gas soil Sedimnent Soil Monitoring
Unplanned Release Survey Geophysics Geophysics Survey Sampling Sampling Sampling Wells

Rev Wes

216-T-2 Reverse Well - X - - - -

216T-3 Reverse Well - X - . - -

Ponds, Dkcs, andTrenches

216-T-4A Pond X X - - - X X -

216-T-4B Pond X X - - - X X -

216-T-1 Ditch - A - - - A A -

216-T-4-1D Ditch - X - - - X X -

216-T-4-2 Ditch - A - - - A A -

200-W Powerhouse Pond X X - - - X X -

216-T-5 Trench - A - - - - A -

216-T-9 Trench - A - - - - A -

216-T-10 Trench - . - - - - x -

216-T-11 Trench - - - - - - X -

216-T-12 Trench A A - - A - A -

216-T-13 Trench - - - - - - X -

216-T-14 Trench A A - - A - A -

16-T-15 Trench A A - - A - A -

216-T-16 Trench A A - - A - A -

WHC(rPLANT)/8-31-92/03218T
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Table 8-6. Recommended Characterization InVestigation Methods at T Plant Aggregate Area Waste
Management Units. Page 3 of 5

Surface
Surface Subsurface Surface Water Subsurface Perched Zone

Waste ManagementUnit or Radiation Spectral Surface Soil Gas Soil Sediment Soil Monitoring
Unplanned Release Survey Geophysics Geophysics Survey Sampling Sampling Sampling Wells

216-T-17 Trench A A - - A - A -

216-T-20 Trench - A - - - - A -

216-T-21 Trench - A - - - - A -

216-T-22 Trench - X - X - - X -

216-T-23 Trench - A - - - - A -

216-T-24 Trench - A - - - - A -

216-T-25 Trench - X - X - - X -

Septic Tank and Associated Drain Fields

2607-WI Septic Tank - - - - - X

2607-W2 Septic Tank - - - - - x

2607-W3 Septic Tank X - - - X X

2607-W4 Septic Tank - - - - - X

207-T Retention Basin X x x-

200-W Ash Disposal Basin X - - - X - x

200-W Burning Pit X - X X X - X

200-W Powerhouse Ash Pit - - - - - - X -

218-W-8 Burial Ground - - - - - - x -

WHC(TPLANT)/8-31-92/0321ST
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Table 8-6. Recommended Characterization Investigation Methods at T Plant Aggregate Area Waste
Management Units. Page 4 of 5

Surface
Surface Subsurface Surface Water Subsurface Perched Zone

Waste Managemnent Unit or Radiation Spectral Surface soil Gas soil Sedirnent Soil Monitoring
Unplanned Release Survey Geophysics Geophysics Survey Sampling Sampling Sampling Wells

- p hn-Re &X-s

UN-200-W-2 X - - - X - X -

UN-200-W-3 X - - - X - X -

UN-200-W-4 X - - - X - X -

UN-200-W-4 X - - - X - X -

UN-200-W-14 X - X - X - X -

UN-200-W-27 X - X - X - X

UN-200-W-29 X - X - X - X -

UN-200-W-58 X - - - X - X -

UN-200-W-63 X - - - X - x -

UN-200-W-65 X - - - X - X -

UN-200-W-67 X - - - X - X -

UN-200-W-73 - - - - X - X -

UN-200-W-77 - - - - - - X -

UN-200-W-S5 -- - - x-

UN-200-W-88 - - - - - - X -

UN-200-W-98 X - - - X - X -

UN-200-W-99 X - - - X - X -

UN-200-W-102 X - - - X - X -

WHC(TPLANT)/8-31-92103218T
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Table 8-6. Recommended Characterization Investigation Methods at T
Management Units.

Plant Aggregate Area Waste
Page 5 of 5

Surface
Surface Subsurface Surface Water Subsurface Perched Zone

Waste Management Unit or Radiation Spectral Surface Soil Gas Soil Sediment Soil Monitoring
Unplanned Release Survey Geophysics Geophysics Survey Suinpling Sampling Sampling Wells

UN-200-W-135 X - - - X - X

X = investigation at each individual site.
A = investigation at representative analogous sites.

0
0

WHC(rPLANT)/8-31-92/0321ST
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. 1 9.0 RECOMMENDATIONS
2
3
4 The purpose of the aggregate area management study (AAMS) is to compile and
5 evaluate the existing body of knowledge to support the Hanford Site Past-Practice Strategy
6 (DOE/RL 1992#) decisionmaking process. A primary task in achieving this purpose is to
7 assess each waste management unit and unplanned release within the aggregate area to
8 determine the most expeditious path for remediation within the statutory requirements of the
9 Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and

10 Resource Conservation and Recovery Act (RCRA). The existing body of pertinent
11 knowledge regarding T Plant Aggregate Area waste management units and unplanned
12 releases has been summarized and evaluated in the previous sections of this study. A data
13 evaluation process has been established that uses the existing data to develop preliminary
14 recommendations on the appropriate remediation path for each Site-s MN

a^ 15 This data evaluation process is a refinement of the Hanford Site Past-Practice Strategy
16 (Figure 1-2) and establishes criteria for selecting 0 appropriate Hanford Site Past-Practice
17 Strategy path (expedited response action, ERA; interim remedial measures, IRM; limited

r' 18 field investigation, LFI; and final remedy selection) for individual waste management units
19 and unplanned releases within the 200 Areas. A discussion of the criteria for path selection
20 and the results of the data evaluation process are provided in Sections 9.1 and 9.2,
21 respectively. Figure 9-1 provides a flowchart of the data evaluation process that will be
22 discussed. Table 9-1 provides a summary of the results of the data evaluation assessment of
23 each unit. Table 9-2 provides the decisional matrix patterns each unit followed.
24
25 This section presents recommended assessment paths for the waste management units
26 and unplanned releases at the T Plant Aggregate Area. These recommendations are only
27 proposed at this time and are subject to adjustment and change. Factors that may affect
28 development of final recommendations include, but are not limited to, comments and advice
29 from the Washington State Department of Ecology (Ecology),

7 30 A y (A or U.S. Department of Energy (DOE); identification and development of
31 new information; and modification of the criteria used in the assessment path decision-
32 making process. The data evaluation process depicted in Figure 9-1 and discussed in
33 Section 9.1 was developed to facilitate only the technical data evaluation step shown on the
34 Hanford Site Past-Practice Strategy (BoxAInigure 1-2). Procedural and administrative
35 requirements for implementation of the recommendations provided in this AAMS will be
36 performed in accordance with the Hanford Federal Facility Agreement and Consent Order
37 (Tri-Party Agreement) (Ecology et al. 1990) and the Hanford Site Past-Practice Strategy.
38 Changes in recommendations will be addressed, and more detail on recommended assessment
39 paths for waste management units and unplanned releases will be included in work plans as
40 they are developed for the actual investigation and remediation activities.
41
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1 A-maejefty-f Awaste management units and unplanned releases do not
2 have information regarding the nature and extent of contamination necessary for quantitative
3 or qualitative risk assessment, especially with regard to hazardous constituents, and were
4 recommended for additional investigation (e.g., LFI). Several units and releases assessed
5 within the ERA path were recommended for actions that fall within the scope of existing
6 operational programs. Sites with elevated levels of radionuclide sU4cecontamination at-the
7 surfaar wre recmmcndcd for inlusirn in b the Radiation Area Remedial
8 Action (RARA) p-4,rogram.
9
10 Waste management units and unplanned releases thak- ich are addressed entirely by
11 other programs were not subjected to the data evaluation process. This includes units and
12 unplanned rasthat are within the scope of the Single-Shell Tank CWsr Program,
13 Surplus--Wss and fefense
14 Waste Management Program. Tho th hc 1 T, TX, and TY n
i1p' Farmns that .... r.ne.,t eyaluated include single shell ta and associated diversion boxes,
17 F16 eatf Tanks an hrgh devs wat srne line ffthe-Z OBN
17 9 nitsW_" M' inlddi H OME auai
18~
19. A majority of facilities not addressed in the data evaluation fall within the scope of the
20 Single-Shell Tank gIsur Program. The activities associated with closure of the 200-TP-5
2f and 200-P-6 Operable Unit single-shell tank sites have separate Tri-Party Agreement
22- milestones and any recommendations for disposition of these units and associated unplanned
23 releases will be developed as part of the ongoing program addressing the single-shell tanks.
22 The units associated with these operable units include single-shell tanks and associated
25, diversion boxes, vaults, catch tanks, and high-level waste transfer lines.
26
2r A discussion of the four decision-making paths shown on Figure 9-1!- ERA, IRM,
2& LFI, and FRS reds in) is provided in Section 9.1. Section 9.2 provides a
29 discussion of the waste management units grouped under each of these pathl. A discussion
30 of regrouping and prioritization of the waste management units is provided in Section 9.3.
31 Recommendations for redefining operable unit boundaries and prioritizing operable units for
32 work plan development are also provided in Section 9.3. No additional aggregate area-based
33 field characterization activities are recommended to be undertaken as a continuation of the
34 AAMS. All recommendations for future characterization needs (see Section 8.0) will be
35 more fully developed and implemented through work plans. P Wdelipen A U
36
37 Strateynthd u lude For th- purposesoft -diseussien,

39 e surs csarc-synonymous;
40 therefore, th ton irs will be used to ropresen botircso.ections 9.4 and 9.5
41 provide recommendations for focused feasibility and treatability studies, respectively.
42
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1 9.1 DECISION-MAKING CRITERIA
2
3 The criteria used to assess the most expeditious remediation process 4hare based
4 primarily on urgency for action and whether site data are adequate to proceed along a given
5 path (Figure 9-1). All units and unplanned releases that are not completely addressed under
6 other Hanford Site programs are assessed in the data evaluation process. All of the units and
7 unplanned releases that are addressed in the data evaluation process are initially evaluated as
8 candidates for an ERA. Sites where a release has occurred or is imminent are considered
9 candidates for ERAs. Conditions that might trigger an ERA are the determination of an

10 unacceptable health or environmental risk or a short time frame available to mitigate the
11 problem (DOE/RL 19924). As a result, candidate ERA units were evaluated against a set of
12 criteria to determine whether potential for exposure to unacceptable health or environmental
13 risks exists. Units and unplanned releases that are recommended for ERAs will undergo a
14 formal evaluation following the selection process outlined in WHC (1991b)-and-Gustafsen
15 (4994).
16
17 Waste management units and unplanned releases that are not recommended for
18 consideration as an ERA continue through the data evaluation process. Sites continuing
19 through the process that potentially pose a high risk (refer to Section 5.0), become candidates

e 20 for consideration as an IRM. The criteria used to determine a potential for high risk,
21 thereby indicating a high priority site, were the Hazard Ranking System (HRS) score used
22 for nominating waste management units for CERCLA cleanup (40 CFR 300), the modified
23 Hazard Ranking System (mHRS) scores, surface radiation survey data, and rankings by the
24 Environmental Protection Program (Huckfeldt 1991b). Units and unplanned releases with
25 HRS or mHRS scores greater than 28.5 (the CERCLA cleanup criterion) were designated as
26 candidate sites for IRM consideration. Units and unplanned releases that did not have an
27 HRS score were compared to similar sites to establish an estimated HRS score. Sites with
28 surface contamination greater than 2 100 ct/min

n'I 29 beta/gamma above background or alpha greater than 20 et-iis/min were also designated as
30 candidate IRM sites. T d and Mrface M Ma 0.b.
31 r MA ( In
32 addition, surface contamination sites which had an Environmental Protection PregnmGrp
33 ranking of greater than 7 were also designated as candidate IRM sites.
34 hOseNN csIp e h r me p t h g g The candidate
35 IRM sites are listed in Table 5-1, which summarizes the high priority sites. The four risk
36 indicators are based on limited data (refer to Section 8.0) and therefore may not adequately
37 represent the actual risk posed by the site. Technical judgment, including assessment of
38 similarities in site operational histories, was used to include sites not ranked as high priority
39 in the list of sites under consideration for an IRM. Candidate IRM sites were then further
40 evaluated to determine if an IRM is appropriate for the site. Candidate IRM sites that did
41 not meet the IRM criteria were placed into the final remedy selection path. As future data
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I become available the list of units recommended for consideration as IRM sites may be
2 altered.
3
4 For certain waste management units and unplanned releases, it was recognized that
5 remedial actions could be undertaken under an existing operational or other Hanford Site
6 program (e.g., &S - T RARA, WM a e or rp
7 fmeiliaypregams. As a result,
8 recommendations were made that remedial actions be undertaken (partially or completely)
9 outside the 200 AAMS past practice program. Waste management units or unplanned
10 releases that could be addressed only in part by another program (e.g., surface contamination
11 cleanup under the RARA program) remained in the 200 AAMS data evaluation process for
12 further consideration. If it cannot be demonstrated that these sites will be addressed under
13 the operational program within a time frame compatible with the past practice program, they
14, will be readdressed by the 200 AAMS process. T

16
17
ie Units and unplanned releases recommended for complete disposition under another
1-9- program (e.g., elosurz uesdr th aRkInA. prcgrnmd sirtct u

2er i eh Twere not considered in the 200 AAMS data
21 evaluation process f-I additio tentially new sites were identified during the AAMS
22- they were also not considered. It is recommended that a formal determination be made
23 regarding the regulatory status of all new sites following established procedures before they
24 are considered further under the 200 AAMS data evaluation process.
25.
26 Specific criteria used to develop initial recommendations for ERA#, LFI4, and IRMj
27 for waste management units and unplanned releases within the aggregate area are provided in
28! Sections 9.1.1 and 9.1.2. its and unplanned releases not initially
2PN addressed as an ERA, LFI, or IRM will be evaluated under the final remedy selection path
30 discussed in Section 9.1.3.
31
32
33 9.1.1 Expedited Response Action Path
34
35 Candidate ERA sites are evaluated to determine if they pose an unacceptable health or
36 environmental risk and a short time-frame available to mitigate the problem exists. All units
37 and unplanned releases other than those recommended for complete disposition under another
38 Hanford program are assessed against the ERA criteria. The Hanford Site Past-Practice
39 Strategy describes conditions that might trigger abatement of a candidate waste management
40 unit or unplanned release under an ERA. Generally, these conditions would rely on a
41 determination of, or suspected, existing or future unacceptable health or environmental risk,
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1 and a short time-frame available to mitigate the problem. Conditions include, but are not
2 limited to the following:
3
4 0 Actual or potential exposure to nearby human populations, biota, or the food
5 chain from hazardous substances and radioactive or mixed waste contaminants
6
7 * Actual or potential contamination of drinking water supplies or sensitive
8 ecosystems
9

10 * Threats of release of hazardous substances and radioactive or mixed waste
11 contaminants
12
13 * High levels of hazardous substances and radioactive or mixed waste contaminants

- 14 in soils that pose or may pose a threat to human health or the environment, or
15 have the potential for migration
16
17 * Weather conditions that may increase the potential for release or migration of
18 hazardous substances and radioactive or mixed waste contaminants
19
20 * The availability of other appropriate federal or state response mechanisms to
21 respond to the release
22
23 * Time required to develop and implement a final remedy
24
25 * Further degradation of the medium which may occur if a response action is not
26 expeditiously initiated
27
28 * Risks of fire or explosion or potential for exposure as a result of an accident or
29 failure of a container or handling system
30
31 * Other situations or factors that may pose threats to human health or welfare or
32 the environment.
33
34 These conditions were used as the initial screening criteria to identify candidate waste
35 management units and unplanned releases for ERAs. Candidate waste management units and
36 uANnedreleases that did not meet these conditions were not assessed through the ERA
37 evaluation path. Additional criteria for further, detailed screening of ERA candidates were
38 developed based on the conditions outlined in the Hanford Site Past-Practice Strategy.
39 Quantification of these criteria for further screening were developed. These screening
40 criteria are shown in Figure 9-1 and are described below.
41
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1 The next decision point on Figure 9-1 used to assess each ERA candidate is whether a
2 driving force to an exposure pathway exists or is likely to exist. s its
3 or unplanned releases with contamination that is migrating or is likely to significantly migrate
4 to a medium that can result in exposure and harm to humans required additional assessment
5 under the ERA process. me Units or unplanned releases where
6 contamination could migrate and, therefore, potentially require significantly more extensive
7 remedial action if left unabated were also assessed in the ERA path.
8
9 Waste management units and unplanned releases with a driving force were assessed to
10 determine if unacceptable health or environmental risk and a short time-frame available to
11 mitigate the problem exists from the release. The criteria used to determine unacceptable
12 risks are based on the quantity and concentration of the release. If the release or imminent
13 release is greater than 100 times the CERCLA reportable quantity for any constituent, the
14, unit or unplanned release remains in consideration for an ERA. If the
15 release or imminent release contains hazardous constituents at concentrations that are 100
1b< times the most applicable standard, the unit or unplanned release continues to be considered
171 for an ERA. Application of the criterion of 100 times applicable standards is for
18' quantification of the strategy criteria which addresses "high levels of hazardous substances
19 and radioactive or mixed waste contaminants...." The factor of 100 is based on engineering
2p9 judgment of what constitutes a high level of contamination warranting expedited action. In
21 some cases, engineering judgment was used to estimate the quantity and concentration of a
22' postulated release. Standards applied include Model Toxics Control Act (MTCA) standards
23, for industrial sites and U.S. Department of Energy and Westinghouse Hanford Company
24 radiation criteria (refer to Section 6.0). The application of these standards does not signify
2V they are recognized as ARARs.

27 The ERA screening criteria, in addition to those presented in the Hanford Site Past-
28S Practice Strategy, were applied to provide a consistent quantitative basis for making
29, recommendations in the AAMS. The decision to implement the recommendations developed
30 in AAMS will be made collectively between DOE, EPA and Ecology based only on the
31 criteria established in the Hanford Site Past-Practice Strategy.
32
33 If a release is unacceptable with respect to health or environmental risk, a technology
34 must be readily available to control the release for a unit or unplanned release to be
35 considered for an ERA. An example that would require substantial technology development
36 before implementation of cleanup would be a tritium release since no established treatment
37 technology is available to separate low concentrations of tritium from water.
38
39 The next step in the ERA evaluation path involves determining whether implementation
40 of the available technology would have adverse consequences that would offset the benefits of
41 an ERA. Examples of adverse consequences include: (1) use of technologies that result in
42 risks to cleanup personnel that are much greater than the risks of the release; (2) the ERA
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1 would foreclose future remedial actions; and (3) the ERA would prevent or greatly hinder
2 future data collection activities. If adverse consequences are not expected, the site remains
3 in consideration for an ERA.
4
5 The final criterion is to determine if the candidate ERA is within the scope of an
6 operational program. Maintenance and operation of active waste management facilities are
7 within the scope of activities administered by the Defense-Waste Management Program.
8 Active facilities include certain transfer lines, diversion boxes, the 241-TX-302C Catch
9 Tank, the 244-TX Receiver Tank, the 216-W-LWC Crib, the 216-T-1 and 216-T-4-2

10 Ditches. Generally, active facilities will not be included in past practice investigations unless
11 operation is discontinued prior to initiation of the investigation. The Sufplus-Faeilities
12 Deo5ns gand RCRA Closures program is responsible for safe and cost-effective
13 surveillance, maintenance, and decommissioning of surplus facilities and RCRA closures at
14 the Hanford Site. The Surpas aeitimesinioW ,N' ,prro gram is

t 15 also responsible for RARA activities that include surveillance, maintenance, decontamination,
16 and/or stabilization of inactive burial grounds, cribs, ponds, trenches, and unplanned release
17 sites.
18
19 If the proposed ERA will not address all the contamination present, the unit or
20 unplanned release continues through the process to be evaluated under a second path. For

c- 21 example, surface contamination cleanup under the RARA program may not address
22 subsurface contamination and, therefore, additional investigation may be needed.
23
24 Final decision# regarding the conduct of ERAs in the aggregate area will be made
25 among DOE, EPA, and Eeelegy- y XiNA ,dD based, at least in part, on the
26 recommendations provided in this section, and results of the final selection process outlined
27 in WHC (1991b).
28
29
30 9.1.2 Limited Field Investigation and Interim Remedial Measure Paths
31
32 High priority waste management units and unplanned release sites were evaluated to
33 determine if sufficient need and information exists such that an IRM could be pursued. An
34 IRM is desired for high priority units and unplanned releases where extensive
35 characterization is not necessary to reach defensible cleanup decisions. Implementation of
36 IRMs at waste management units and unplanned releases with minimal characterization is
37 expected to rely on observational data acquired during remedial activities. Successful
38 execution of this strategy is expected to reduce both time and cost for cleanup of units and
39 unplanned releases without impacting the effectiveness of the implemented action.
40
41 The initial step in the IRM evaluation path is to categorize the units. The exposure
42 pathways of interest are similar for each si uni in a category; therefore,
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1 it is effective to evaluate candidate units as a group. The groupings used in Section 2.3
2 (e.g., cribs; tanks and vaults; etc.) will continue to be used to group the units for IRM
3 assessment. This grouping approach is especially effective in reducing characterization
4 requirements. As is-beindone in the 100 Areas using the observational approach, the LFIs
5 can be used to characterize a representative unit or units in detail to develop a remedial
6 alternative for the group of units. Observational data obtained during implementation of the
7 remedial alternative could be used to meet unit specific needs. Similarities of waste
8 management units may make it possible to remediate them using the observational approach
9 after first characterizing only a few waj a ie units. It is expected, therefore, that a
10 LFI would provide sufficient information to proceed with an IRM for groups of similar high
11 priority waste management units.
12
13 Data adequacy is assessed in the next step. The existing data are evaluated to
k6 determine if: (1) existing data wefe-a'sufficient to develop a conceptual model and
15 qualitative risk assessment; (2) the IRM will work for this pathway §f§ ccer; (3)
f6 implementing the IRM will have adverse impacts on the environment, future remediation
1J, activities or data collection efforts; W4d(4) the benefits of implementing the IRM are greater
18 than the costs. If data are not adequate an assessment was made to determine if an LFI
19 might provide enough data to perform an IRM. If an LFI would not collect sufficient data to
30 perform an IRM, the unit was addressed in the final remedy selection path.

22 The final step in the IRM evaluation process is to assess if the IRM will work without
23 significant adverse consequences. This includes: will the IRM be successful? will it create
24 significant adverse environmental impacts (e.g., environmental releases)? will the costs
IS outweigh the benefits? will it preclude future cleanup or data collection efforts? and will the
26 risks of the cleanup be greater than the risks of no action? Units where remediation is
27 considered to be possible without adverse consequences outweighing benefits of the
ilA remediation are recommended for IRMs. owx gp,'i ndrass a d

2R ~ ~ ~ ~ ~ ~ ~ ~ ~~Tp4W'a ani wge -a in ddi h cMeautin ftecniaeuis

30
31 Final decisions will be made among DOE, EPA, and Ecology on-regarding the conduct
32 of IRMs in the T Plant Aggregate Area , at least in part, on the recommendation
33 provided in this AAMS4, and the results of a supporting LFI.
34
35
36 9.1.3 Final Remedy Selection Path
37
38 Sites recommended for initial consideration in the FRS-fil reeyslifpath are
39 those not recommended for IRMs, LFIs, or ERAs and those considered to be low priority
40 sites. It is recognized that all waste management units and unplanned releases within the
41 operable unit or aggregate area will eventually be addressed collectively under the final
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1 remedy selection path to support a final [L f Record of Decision
2 (ROD).
3
4 The initial step in the final remedy selection path is to assess whether the combined
5 data from the AAMS, and any completed ERAs, IRMs, and LFIs, are adequate for
6 performing a risk assessment (RA) and selecting a final remedy. Whereas the scope of an
7 ERA, IRM, and LFI is limited to individual WAs" an me sites or groups of similar
8 sites, the final remedy selection path will likely address an entire operable unit or aggregate
9 area.

10
11 If the data are collectively sufficient, an operable unit or aggregate area RA will be
12 performed. If sufficient data are not available, additional data needs will be identified and
13 the data collected.
14
15
16 9.2 PATH RECOMMENDATIONS
17
18 Initial recommendations for ERAs, IRMs, and LFIs are discussed in Section 9.2.1
19 through 9.2.3, respectively. Waste management units and unplanned releases proposed for
20 initial consideration under the final remedy selection path are discussed in Section 9.2.4.
21 Table 9-1 provides a summary of the data evaluation process path assessment. A summary
22 of the responses to the decision points on the flowchart that led to the recommendations is
23 provided in Table 9-2. A listing of sites that will be addressed by other operational
24 programs is presented in Table 9-3. Following approval by DGE, EPA, and Eeelegy,
25 EcolgPKd trt these recommendations will be further developed and implemented
26 in work plans.
27
28
29 9.2.1 Proposed Sites for Expedited Response Actions
30
31 TweevEiht waste management units were evaluated along the ERA path but no
32 ERAks wr m d bocause th candidate unis are proposed for dispesitior u
33 existing operational-programs-meet *,, h r Ior aM A o d i w
34iptanpt4 a prga. The candidate units
35 consist of 5 cnbs collapse potentiaarn 1 tpv d 1a
36 ditch which are potentily obillzing contaminantsiri
37 contamintion-and-1-tank-that-could-be-potentially-leaking. Teadeuisvr
38 a r
39 dMschr o lq eff rent to te i .e
40 s s Sinc h ipted r

42
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1 This section will provide a discussion of the perceived threats of these waste
2 managements units and the proposed recommendations. It is anticipated that the proposed
3 response actions will not fully remediate the candidate units, therefore all units will be
4 included for further data evaluation in the assessment paths.
5
6 9.2.1.1 Sites Potentially Causing Subsurfacc Contaminant Mgraion. One active waste
7 management unit may be causing the migation of ccntaminats to the groundwater. The
8 216 T 4 Ditch is recomnmended for dispositiont under an ongoing Defense Wahstc Management
9 Program to discontinuc effluent discharge to the soil eclumn by June of 1995. Following the
10 implementatien of this progra, these units will be included in the data evaluation path Lot
11 inv;estigation as an RUM.
12

14, T Plant Facilities (WUC! 1992). This effluent is totally adsorbed into the soil within the firt
1B 15 fa (-50 ft) of the ditch. This is a significant flux ofwater to be discharged into the vadose
16 zone and may be remebilizing co~ntiats fo the adjacent 216 T 4 11D which is reped
17, to overlap with the 216 T 4 Ditch in this area (Section2..1..
18
19' qTe 216 T4 14D Ditch is reored to have received lare volumcns of contaminate
2,. effluents and is repor-ted to have surface contamination levels of 20,000 ceinf. Additina
21 data to support this conclusion caa be found in water samples taken from th 216 TA ID
2f Ditch for the 1990 Hanford Environmental Surveillance Annual Report (WIC, 1992) which
23 report the highest measured alpha levels in the 200 Areas. Rt is unknown if this high alpha
24 mneasurement can be attributed to discharges from the T Plant Buildings or froma remobilized
23"' contamninants in the 216 T 41 Ditches but regardess of its source it is still potentially
26- contributing contaminationt to the underlying aquiferfs.
27
29! 2-1 -- C sn wder cribs

RIO11
12,

30 A udnclas ol ~ otmntdds rmthe bAuriedc
31 tesraeBaeonciinetrdaadutdrvdfrom the bottom of
32 th rb ol eepce ocnanrdouldsa eea rers of magnitude
33 abv eotbeqatte n ocnrto tnad.Ci ~~ihpotential collapse
34
35
36 * 216-T-6fl
37
38 * 216-T-7TF C p~4~
39
40 * 216-T-8
41
42 * 216-T-19TF

WHC(TPLANT)I8-3 I-92/03222A
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1 * 216-T-32
2
3 1 ||HIO @$
4
5 It should be noted the 216-T-7TF C bad 4t14dnd 216-T-32 erib&-Crp re
6 located within the boundary of the 241-T Tank Farms and will require interaction with the
7 SinglejShell Tank fDjigijpngfam
8
9 Maintenance and contamination control measures for cribs with collapse potential are

10 implemented under the RARA p-grogram. Therefore, actions to mitigate environmental
11 releases from these facilities will be maintained under the RARA p-grogram. An
12 engineering study is planned under the RARA p-grogram for 1993 for the 200 Areas to
13 evaluate the potential for crib collapse.
14
15 Response actions such as the addition of clean fill material over the cribs or pressure
16 grouting void areas within the crib to prevent collapse may be considered for these waste
17 management units. Evaluation and recommendation of response actions for these facilities
18 will be performed under the RARA pfrogram.
19
20 9.2.1.3 Active Waste Management Units. GnefYWtactive waste management unit4
21 within the T Plant Aggregate Area is-Wr.thought to be potentially discharging contaminated
22 effluent to the soil column. Operationof unit provides a potential migration
23 pathway for movement of radioactive contaminants into the groundwater.
24
25 $h!6t42~ Ditr4h.*cei..s.......................(...Y0St1) per day rom he
26 a 24Ba Hb hVf' i y
27 sr (i vr srm

N! 28 1 ~ (428 di&h in 99orond t A and h iget su alpa evel(c1 i/L) fondinth
n' 29 _0 ra isukon fti I Walp murmet can be attiued44  iscare

30 cosiramia31 . endel
32
33
34 Th 1 246ZW 7 (VV73Ja

35 ayfrm he200Wet gudr kFCl (H192). Approxifate aoths othi
36 v 4ueisfoi h euatedjAur faiit w hichis pnsiblefor te lening ta1 *11 * SIR td 4 4

40 Efforts a e currcnnte undway to evaluate an altcrnamtiv that mzuld b implemented at
41 wtuld result in eativatien of this facility by Rino 1995. In the intrim, hazaous
42 eenstitucnts mnay be dischargod to these units. E-valuation and deactivation of these facilitica

WHC(rPLANT)/8-31-92/03222A
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1 will remain with theogigporm n ilntb included as part of he-pastpatie
2 inviestigation. In addition, inviestigationi of Contamination associated with this crib will be
3 deferred until after deactvation of the facility.
4
5 9.2114 Sites with Signifiant Surfacee Contamination.rFive w.aste-p- management units haeve6 lev-els of sutrface contamnination that are hig enou gh to be of immediate concern. A sixt7 unit, LIN 200 W 9R, in reported to have- hihevlso surfface ontamination but has recently8 been stabilizcd and trfrewseinacfom Ecnsideration. Hoewever, ti.9 discussed here for completeness.
10
11 Suface ontamination is immediatl acesbet umniewrer-s) and biota.Th12 poten ti al frtasotbthwidrbotisalso significant and so surface migr-ation is alno13 a rbe.I ncpetdta h eeses of radionucliden idptetilraitin xosr
14

16& of the RAAprgfama.
17
A' Thie 216 T 14, 15, 1 6 and 17 Tenches are eportcd to have surace onamination19-- readings of 100 ces of beta'gammna aito hc stwo times the ation level set for ERA20 sites, it has also been assigned an evironmena prtectiont score of 10 eWinship, 1991).2? Actions for- control of ufaep con-ination ais sit aeutently p anned fr
22 implementation under the PRA-.prgam.

24: The 216 T 19SF Crib is reported to. have suface ontaminaion-eadings of ,000 disimn254! and has been assigned an evironmentallrtection soe of 9 Wnship, 1991). This rib in26 of wood onstuction and is also an ERA andidate for- stabilizaion as disussed int Setion

284
29 The U-N 200 )AW 98 lcated sutheast of the Building 221 T was epoted in 1990 to have30' area of direct smearable beta ntamiation of2000dsm4 h ieh se been31 assigned an evirnmentA prtetion sore of 10 .Vinship, 1991). A site visit in eptembe,32 1991 found the site have bont stabilized alng with other aeas lcated n the east sideo33 udin2T
34
35 9-2-1-5 Tanksa with Leak PtentialExudnthta sliednTbe 9 3, e36 211 6 etin aki h on l k in the T PlantAggegate Area that may nti37 drainable liquids. This tankis estimated to be ere 35 years ld and have the potential to38 leak radiatve and hazadous iquid to the sil. The 241 T 361 Settling Tank is an iative39 facility ta is reore tcnan2,0 aef sludige naing an estimated 2 g (4.4 bs)140 of plutonium (WC 1991an). it iseomnd th sttling tank be sampled to veriy41 that it ntains no daiinable liquids. If drainable liquids exist ation shuld be taken to

wHCCrPLA1NI)/8.3 1-92/03222A
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3
14 tblz a.n. d ioleA the tans uneprna exisn oatl n e prgams neotloins romediatione
2 eavtes this nit will beenclded inr tE daa eautic pathietiaiof rn as c an 1DM

7 7

50 prie in Taw98

11
12 Ay a
13 Pro-gram to i P y
14 & nt t oaw yErA
15
16
17 9.2.2 Proposed Sites for Interim Remedial Measures
18
19 Thirty-frur-Twe tyix waste management units and unplanned releases-addressed in
20 the T Plant Aggregate Area data evaluation process were identified as high priority units
21 (refer to Section 5.0) and were assessed as candidates for IRMs. Eight-i'of the units and

V 22 unplanned releases-were so designated because of high HRS and mHRS scores or assigned
23 scores. Eleve- e i a units and unplanned releases were - as high
24 priority because of surface radiation measurements. The Environmental Protection'Grogp
25 ranings did-net-adeadded54 t lw Ito the high priority sites. 1hr. .ts.receied

- 26 q4 aliati 8ve h c an w re nldda hgh priorty sitefteen-hirteeaditional
27 low priority sites were included in the 1PM path because they are sufficiently sinmilar set-to
28 warant-separate-evaluation-under he-RI path g4griority sites that they warrant evaluation
29 under an 1PM path rather than the RI path. It was determined that an LFI could gather
30 sufficient data for an IRM, therefore, all- 3
31 un

32

34 M-11ses-if4ts 4 QRe *ader- inte.MN ah A
35 discussion of the LFIs is provided in Section 9.2.3.
36
37
38 9.2.3 Proposed Sites for Limited Field Investigation Activities
39
40 Thirty-feut-tex& waste management units are recommended to undergo LFIs. The
41 rationale for IHRUI an-H1wl be more completely devclcped in ;crk plans, however,th
42 following addresses possible considerations during work plan developmientti

WHC(TPLANT)/8-31-92/03222A
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1 deiinp_ ntIMpthi oass hirdt reaeui ocnuta R

3 cosdrain durng Arkpla deelomen
4~

7
8 Possible LFI objectives would be to:

,9
10 * Evaluate the potential for releases from the waste management unit to impact
11 underlying groundwater quality.
12
13 * Determine if contamination exists in the soil beneath the waste management unit,
14r and if so, assess the extent.
15
16 * Assess the nature and extent of contaminant migration from the waste
17, management unit in support of focused feasibility studies.
18
19r Candidate 1MM units have been identified for five ef' the nine group eategenies listed in
20 Seetien 2.0. Sites faling under these aegories are discussed below.
21

24 r
24

26 Tis c4nep qza a rz a<vtie Xed d d i
27 alI"P

rrdflO 0A ISVQFA wuRO -$$ (nalgousgrops)Ths __cp spatcl a pp.ca*nI oprabLe units vht cnai
3b 0fws m emetu That ar I e dis y n ge gy.

31 b of

34 4 '4gg 4y

35
373

38 d thTPt A regat Ar: i ) s OWomi
39 1 t uas p we mannedtrelesesare the
40 sesa
41 s sest ro , toth
42 f

WHC(TPLANT)/8-31-92/03222A
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2
3 ewlPyslAN d hm lstig
4

6 Aecive th otwsead eec iee as cnevtv ape ntrso ees7cas , mo nd rOnatr

8
9 9.2.3.1 Cribs. Fourteen cribs were rocommended for LERs bccauso they lack suffliint

10 information to conduct ant HM. qto data available for cribs arc scrccning lovol dataen
11 ostimated inventorics which do nct provido informationt on toe nature and extent oe
12 contamfinationt. Sevoral of the cribs such as the 216 T 8 which rocoived laborator-y wast-e
13 may have cont~nod organic wastes for which no inventory data is available.
14
15 Nino of the cribs are considorod high priority sites; four based on. IRS scoros and five
16 duo to high surfaco Fadiation. Another five cribs arc low priority sites that arc sufficicntl-y
17 simailar to warrant inclusion with the LUI units.
18
19 Of toe ninc hig' rirt-ci' throc of to cribs wero rocommonded for notions undef
20 toe RXRA programn (Soction 9.2. 1). The actions implemented under toe TARA program il
21 precodo the LFI actiitics. Cribn dispositioned under the RAR!. programi inoludo:

23 - 216 T 7TF Crib and Tile Fold (Located in -211 T Tank Formfi)
24

b' 25 216 T8Crib
26
27 216 T 1TF Crib and Tilo Field
28

.,. 29 Cribn to be included in LET actieis that do not require notions under the RR

31
32 - 2l6 T26Czdb
33
34 tr2l6T27Crib

35
36 216 T2Cib
37
38 - 2l6 T33Crib
39
40 216gT34 Crib
41
42 - 216 W LWC crib (ollcwing Deaciation in 6/95)

WHC(TPLANT)I8-3 1-92/03222A
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The cribs with surfaco contamination wero addrcssed in th, T"XM pat af is en
Thc actionis reeommended for the units will not addrcss theassesed in the ERA path.

subsurffaco contamninations in the fadilitica; thoreforo, tho were included for asscssmcnt
undcr the roinaining critoia.

The following &-eo cribs arc all low priority sites but are considcred sufficionly simnilaf
to the high priority sites bccausc they mr like structurcas and rcccivcd simailar contaminants
and volumes. As wit th ihpirt rb hytohv nysrcigL4v data and
estimnate nctr which is insufflient to conduct an IMf. Thcrcfore, it is r-eeommcndc
that they-be ewffluated unic;e the mNV/al Path alng with DhihpiriycisaOWo:

-2l6 T 6Czib

-216TlS8 rib

216T32 Cri (Lcatcd in tho211T T-ank Farm)

- 216 T36Cr*b

9.2.3.2 Reverse Wdlls. The tvo rvcrze wolls located in the T Plant Aggogate Arca havo
been rccofmcnded for L449. These wells wcrc econsiderod high priority sites due to TIRS
scores but lacked sufflifint informationt to conduct IR.Z

The roverso wclls rcoemmcndcd for LPqJ afc thc followng

-216 T 2 Revcrsc Wdll1

-216 T 3 Reverse Won

Tho fees w.ells wcre recommndcd for L-fls bascd on RS sor-es.-

9.2.3.3 Ponds, Ditches, and Trnchcs Three dithcs and itccn tonches have bccnk
recommoended for LF4s. The folowing dithes and tcncehcs wero rcccmmcnided for LIs
based on siffaec mdiation:

- 216 T 1 Ditch (Follwing Dativationt in 6/95)

216 T 12 Tench

-216 T 14 Tonch~

WHC(TPLAN'I)/8-3 1-92/03222A
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216 T 15 T-reneh

-- 216 T 16 T-reneh

- 216 T- 17 T-reneh

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

a 16
17
18

- 19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

15, 16,a 17 ccntfn high levels of suffaco contaminatio
diacuazod in Scotion 9.2.1.4.w.hich will be assessed under RARA as

The fellct ditchcs and trenches we. ,x. e.nsidcrcd to be low priority sites butar
ee.nsidcrced sufficicntly similar to the abovo sites bccausc ftoy are Ekec strueturoes and rocoyc
similar contamninants and waste volumoes. Therfefre, it is rccommcndcd that thcy bc

;yaluated that they havc been reeommendod for inclusion in the IRM1LH4 path along with tho
high pr-or-t ditchcs and trcnchcs. These sites arc:

- 216 T 4 1D Diteh

-216 T 4 2 Ditch (Following Deazfivation in 6195)

*-246-T- 5 -reneh

*-246-T--9 -reneh

-- 246T-2-Treneh

-- 216 T--2-1T-reneh

- 216 T--22-Treneh

- 216-T-23-Treneh

- 216 T 21 Tcnzh

216 T- 25 Treneh

37 9.2.3.4 Unplafcd Releass.
38 releases duc to suffacc radiafion:
39

.Pls arc rcccmmcndcd for the following hvo unp1and

- UN 200 w 9

UT 200 99

WHC(rPLANT)/8-31-92/03222A
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1
2 9.23.'Ciib an 4-I31Stln7Tn* ev at aag e nahv er

3 sige to _unaos ru bae nrciigsiilrwse psand ou

4 Is offsm. o5
6
7
8
9
10 _ _ _

11
12
13
14
16
16 NONE T 6 ri
17

19, _

20 AMU
1-1
2-2 gN010 gg123
24 MERRIMM
25t
26 4
27 IIT
28! Nommgm
29

32 b e
33
34 A m
35 Id4W h>~ 4* $#* %*c>t35 te 267T19T an 21.-W-WC rib, al isrcived high Wbhumes of plut6onm,
36 eswsmand s Uu r
37 2 f , g 4 4 - T a hi id effluen
38 voleecexv 264 g r
39 2 - C ai f x( x _ gia cnr h -7 Crib
40
41
42 f s rr T 2 -9 Cb sep
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7W

3 MR

N 4
15 _

6 g, g
7

10

12 e
13 ie
14

25

17 0he untp(7t 6 ,19 o22
18

22 a
23
24 TRRIe 216--im 2S6T- and 29- 9TCrbarprysdfrna sOry.Th

27 adi ',C a h ihs aiould netr ftecis
28
29 T - Cb s tWagsvou
30 f A br d ected os
31 3 e oratory ss
32
33 T - Td ie Sag stud b It E d

35 d 2
36
37 Td2
38 d eter ents

40
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1 9... r$ge n o ylm rb. oa*fseete atemngmn units *

3 nolumes These nits ar
4
5
6
7
8

10
11 F
12
13
14

16
17
119
19. *t
20

22
23 V

24
25,
26

2.8!
29 _

30
31 _ggg

32
33
34
35 NOggg
36
37
38

40 WHC(TLAT)8-3-9/0322
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1 2$Tec.Th ea e M* the trn4e an c Nb al " reeie to to siodrs
1~

2 _Inletdelw n s s
3

6
7

9

10
11 Al ofthewste managemetuiswr ntle ertesraei pe

12 H fmtn i depth gtund tekabt7m
13
14

16 zonea s
17 tanagemen s
18
19 TheMYN 21--2Tecwn h 1-T2 eihaepooe o nw gsuy h
21

21 i ersnai of t 21--5 4, 1,'1,-7,~1 *2fanl24Tece t hagw t eie

22 f rs- an ec d-ye s e r T
23
24 THe 216--Tr w a s see ta bau RiE
25 % I1-
26
27 x anagement t ( and

2 8ff 5 o u g T rMc e a n 1 - - , - 9 3 3 n 3 r b ) a e u f c e t y s m l rg t e r p r s n e

~ 29 bthetocoe nwgunt.Teetn fcotmnn irt &Z Th esereaiin28 ON"0~c

30 SIX_ LhetW
31 eare cho asd dar h a e s
32
33
34 4f
35 based rse a
36
37
38
39
40
41 6 eft%1
42
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1 "' COM BU Bl g v nJ 1995)
2

4 _oth 21-T4-2Dtc ndwa reiusyco cted to the 6T4-D th
5
6
7

9
10 T 1 -§ s syw

12
13

15 9.2.4 Proposed Sites for Final Remedy Selection
16
1, A number of unplanned releases, along with several diverse waste management units
18 which are unique because of design, contaminants received, or operational history, have been
19 proposed for the final remedy selection path. It was determined that sufficient information)|
2- decy amad ne french drain
21 thfee-tenehes-;-and furrunplanned releases hy t ;these are
22 discussed in Section 9.2.4.2. - Asreommended for
23 the remainder of the waste management units unplanned releases due to the lack of
24 information to perform RAs and select final remedies. These waste management units and
25 unplanned releases are discussed in Section 9.2.4.1.
26
27 9.2.4.1 Proposed Sites for Remedial Investigation Activities. A RI has been
28 recommended for the T Plant Aggregate Area which includes several groups of waste

R management units and unplanned releases. The first group generally contains a mix of
30 unique units which were assessed in the IRM path but had insufficient data to conduct an
31 IRM. The second group consists of low priority pod and trenches (dry trenches) which
32 generally received one time transfers of waste. The third group contains septic tanks and
33 drain fields which require confirmatory sampling to show that the sites do not contain
34 hazardous or radioactive substances. The fourth group contains burial sites which require
35 confirmatory sampling to show no contamination exists. The fifth group contains low
36 priority unplanned releases which have unique contamination histories.
37
38 .
39 ste s s
40
41
42 T

WHC(TPLANT)/8-31-92/03222A
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

02122
23
24
25
26
27

* 216-T-4A Pond

* 216-T-4B Pond

- 200 W Pworhchus Pond (Folwing Dcactivation)

* 216-T-10 Trench

* 216-T-11 Trench

o 216-T-13 Trenchl

These six waste management units all are low priority sites and they
similar to high priority units to warrant evaluation under the IRM path, so
recommended for LFIs.

are not sufficiently
they could not be

The 200-W Powerhouse Pond is an active unit and will be included in past practice
investigation of the .iU-14 d-;litch, located in Operable Unit UP 1 of the U Plant
Aggregate Area. Deactivation of the pond will remain with the on-going program which is
the evaluation alternative to replace this unit by June 1995.

WHC(TPLANT)/8-31-92/03222A
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9.2.4.1.4f-- Pondsj-Ditehesrand Trenches. A RI is recommended to include the
three T Plant Aggregate Area ponds, and three trenches:

30
31
32
33
34
35
36
37
38
39
40
41
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3 1
4 gy
5
6 Insufficient data exist at these units to conduct a RA. A RI is recommended which
7 would include each of these units to provide nature and extent of contamination information
8 to perform a RA for final remedy selection.
9
10 9.2.4.1.4-2 Septic Tanks and Sanitacy-Drain Fields. A-4RI is recommended to
11 include each of the septic tanks and sanitafy-drain fields:
12
13 * 2607-WI
41
15 0 2607-W2
16
13 * 2607-W3
18
19 6 2607-W41

21 These four waste management units all have been assigned low HRS scores by
22 comparison with other waste management units and they are not sufficiently similar to high
23 priority units to warrant evaluation under the IRM path, so they could not be recommended
24 for LFIs.

Z4 There are no sampling or inventory data for any of these units and so a RA cannot be
27 performed. The purpose of a limited sampling program under a RI would be to confirm that
28 no contamination exists in the septic tanks and sanitary drain fields. If no contamination is
P found, then no further action would likely be recommended.

30
31 9.2-4.1.3 Retention Basin and Settln Tank. It is rocmmended that the aggregat
32 aea Pd include the 207 T Retention Basin and the 211 T 361 Settling Tank.
33
34 The retention basin is a low priority unit and is net suffiintly similar to high priority
35 units to ;vfant cyaluadon under R so it could not bo rocommonded for L44.
36
37 The 2 41 T 361 Sottling Tafik contains a large volumo olf plutoniumcnaiatdsug
38 which is reecommcndcd for- investigation uinder the ER A path. Following ths investigation,
39 additional site informfation is needed to ictermine if a rolcase has occacie from this tfnk.
40
41 Ol sufaco radiation data and inventory data is available f these units. This
42 infomation is not suffiint to onduct an RA. Thrforo, a R1 is rccommndcd which

WHC(TPLANT)/8-31-92/03222A
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1 weld provido naturo and extent of contniation information to pefform a RA for fin
2 remed keleetien.
3
4 9.2.4.1.4 Burial Sites. An aggregate area RI is recommended to include each of four
5 burial sites:
6
7 a 200-W Ash Disposal Basin (Active)
8
9 * 200-W Powerhouse Ash Pit (Active)

10
11 * 200-W Burning Pit
12
13 * 218-W-8 Burial Groundt
14
15 The active waste management units will only be included in the RI if they are closed
16 prior to initiation of RI activities, otherwise they will be investigate r y n
17 @ XgX j
18
19 The burial sites in this group are low priority units and they are not sufficiently similar
20 to high priority units to warrant evaluation under the IRM path, so they could not be
21 recommended for LFIs. The existing information (i.e., inventory and surface sampling data)

@22 on these units is not adequate to conduct a RA. Therefore, a RI is recommended which
23 would include each of these units to provide nature and extent of contamination information
24 to perform a RA for final remedy selection.
25
26 9.2.4.1.5 Unplanned Releases. Fifteen-Sxt unplanned releases are recommended
27 as candidates for inclusion in an aggregate area or operable unit RI. These unplanned
28 releases are:
29
30 * UN-200-W-2
31
32 * UN-200-W-3
33
34 * UN-200-W-4
35
36 * UN-200-W-8
37
38 - UNO-20-W-1-2
39
40 * UN-200-W-14
41
42 * UN-200-W-27

WHC(rPLANT)/8-31-92/03222A

9-25



DOE/RL-91-61
Draft B

1 0 UN-200-W-29
2
3 a UN-200-W-58
4
5 * UN-200-W-63
6
7 * UN-200-W-65
8
9 * UN-200-W-67
10
11 * UN-200-W-73
12
13 O
14,

16
17, * UN-200-W-102
19,
19 * UN-200-W-1351

21 - UN-209-W-1-37
21
23 Unplanned ri-eleases UN-200-W-8, UN-200-W-29, UN-200-W-63, UN-200-W-65,
24 UN-200-W-67, UN-200-W-73, - t UUN-200 -W-102, and UN-200-
25 W-135 all have IRS scores below 28.5, and do not have sufficient data to conduct a risk
26. assessment. Unplanned r-$eleases UN-200-W-2, UN-200-W-3, UN-200-W-4, LN-200-W-
27 412--UN-200-W-14, UN-200-W-27, UN-200-W-58, and UN- 200 -W--137-a1 have insufficient
2g information available for HRS scoring.

30 A lack of soil sample data and inconsistent survey data prevent RA completion for
31 these sixteen unplanned releases. RI has been recommended to provide enough data for a
32 RA to be performed.
33
34 9.2.4.2 Proposed Sites for Risk Assessment. Feur-fi candidates have sufficient
35 information for direct inclusion in the final RA under the final remedy selection path,
36 including one french drain, and three unplanned releases:
37
38 * 216-T-31 French Drain
39
40 * UN-200-W-77
41
42 * UN-200-W-85
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1 * UN-200-W-88
2
3 The 216-T-31 French Drain was exhumed in 1959 and was assigned HRS and mHRS
4 scores of 0.0. No organic material was found to have been discharged to this trench.
5
6 Unplanned r-*eleases UN-200-W-85, and UN-200-W-88 resulted from contamination
7 spread during transportation of contaminated materials. All detectable contamination
8 associated with UN-200-W-85 and UN-200-W-88 was removed and these releases were
9 assigned "low" HRS scores (less than 28.5) by comparison to other unplanned releases.

10 Unplanned Fgelease UN-200-W-77 resulted from the discovery of radioactive coyote feces.
11 The feces were removed and no further contamination was identified.
12
13 It is recommended that a RA be performed encompassing each of these waste
14 management units using available information. If the RA confirms that no contamination
15 warranting remediation remains, it is likely that no further action will be required at these
16 sites.
17
18
19 9.3 SOURCE OPERABLE UNIT REDEFINITION AND PRIORITIZATION
20
21 The investigation process can be made more efficient if units with similar histories and
22 waste constituents are studied together. The data needs and remedial actions required for
23 similar waste management units are generally the same. It is much easier to ensure a
24 consistent level of effort and investigation methodology if like units are grouped together.
25 Economies of scale also make the investigation process more cost effective if similar units
26 are studied together.
27
28

i,. 29 9.3.1 Units Addressed by Other Aggregate Areas or Programs
30
31 One T Plant Aggregate Area waste management unit was recommended for inclusion in
32 the U Plant Aggregate Area. The 200-W Powerhouse Pond has been mistakenly located in
33 the T Plant Aggregate Area based on incorrcct cozrdinatcs in VJIDS databasc b4f4
34 OM . The appropriate paper work needs to be initiated to have this mistake corrected
35 in the- -and the2- T -7 and 216 T 32 Cribs ar

37 under thc Single Shdll Tank Closurz Program. Inegration of these eribs into the tank far
38 el i. r additicnal study.
39
40 A number of waste management units are associated with the operation of the &ingle-
41 and sTa e-sh(l k I hould remain within the scope of the
42 DO P m slTnk CYPpei 4rr This includes all
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1 sites-itlisted in Table 9-3, which includes units located within the 241-T, -TX, and
2 -TY Tank Farms in addition to three units located outside the Tank-ms-kfrs
3
4 * 241-TX-302C Catch Tank
5
6 * 241-TX-152 Diversion Box
7
8 * 241-TX-154 Diversion Box.
9
10
11 9.3.2 T Plant Operable Unit Redefinition
12
13 Redefinition of the 200-TP-1, -2, -3, -4, -5, -6, and ;SS-1 Operable Units is suggested
14 based on the data evaluation in this report. In general, it is recommended that:
15
16 Groundwater beneath the T Plant Aggregate Area interacts with all surrounding
17 operable units since it is not confined by the geographic boundaries. The carbon
18' tetrachloride plume from the nearby Z-lanT ium ni g Pnthas migrated beneath
19 the T Plant Aggregate Area. Similarly, the contamination originating from the operable units
20 has migrated outside the boundaries of the operable unit. These interactions with other
2T7 operable units will necessitate the integration of groundwater response actions throughout the
22, 200 West Area. AG pbte Units bee cmt ene ivi_
23 IM pA0
24 p N; UEw edtt - Utoundwat
25.. N__ ffi1rsim
26 p e ts sinc syalcid peboen r
27- maaeet nt.This-rntcgratizn-would-likely-be-bzst-handied in-a-single-200-Wzst-Area-
28,1
29
30' High-level waste transfer facilities and pipelines should remain within the scope of the
31 Defense-Waste Management Program and the Sttpus-Faeilities-d
32 CYosureiPrograms. The facilities are also structures with no unplanned releases and can be
33 dealt with more efficiently in these existing Hanford programs. The Tri-Party Agreement
34 does not include these lines within the scope of the past-practices investigations. Efftiet435 ___ gi 'AL-35 8rnfrl ine asoitdwtni _da _at aaeetunt ilbmeaae with thd
36 rsci uMI IM.
37
38 It is recommended that the 200-TP-3 Operable Unit boundary be redefined to exclude
39 the 218-W-3AE and-248-W-iA-Burial Grounds. A small portion of the burial grounds fallj
40 within the boundary of this operable unit. TW2 !I8W-AE sWud .. BEEy
41
42
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2
1 The __- oehuePn a noetyaiidt h hnAgen Arra

4 h 1- 4_h hfichnldn h secio tcuidb h 0WPwros5 PdiswhithUPlant Azgregate Are Terfo it isrcomnddtat rh 0
6 Powe;house d d i e a Ur A w m m
7
8
9 9.3.3 Investigation Prioritization

10
11 Very little if any data exist to rank the waste management units and unplanned releases
12 within the T Plant Aggregate Area on a risk-related basis. The HRS and surface
13 contamination data which were used to sort the waste management units and unplanned
14 releases into either high or low priority are indicators of potential risk but are not suitable to
15 develop a risk-related ranking. The most useful data for indicating potential risk are
16 probably the waste inventories and facility construction or operation information.
17
18 Based on available information about inventories of wastes and contaminants, facility
19 construction, and operational history, it is recommended that investigations be prioritized as
20 follows:
21
22 eBased on inventories of contaminants, the cribs and a french drain received the
23 largest quantities of contamination and should be investigated first. The majority
24 of the cribs and the french drain are located in eperable-tnitsthe200-TP-1, -2,

' 25 and.4 peab5 niM s. Gpefle-Units-%200-TP-3 and 200-SS-2peb
26 Uffniseach contain four cribs. This prioritization is consistent with that
27 developed in the Tri-Party Agreement.

- 28
29 * The 241-T -TX, and -TY Tank Farms; located in operable- the- 200-TP-5 and
30 20l-T-6 b tare tied to separate milestones in the Tri-Party
31 Agreement and therefore are not subject to prioritization.
32
33 * Other facilities which discharged liquid wastes that are not suspected of
34 containing radionuclides and hazardous constituents, such as the septic tanks and
35 associated sanitary drain fields, should be evaluated third.
36
37 Specific priorities for each waste management unit will be developed in subsequent
38 work plans.
39
40
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1 9.3.4 RCRA Faeility Interface 0d4F
2
3
4 A total of 45 RCRA facilities are located in the T Plant Aggregate Area as discussed in
5 Section 2.6.1. Forty of these units are associated with the &ST-Singl#-Shel Tank Closure
6 Program at the 241-T, -TX and -TY Tank Farms as listed in Table 9-3. Of the remaining
7 five RCRA units, three are associated with buildings (CSTF, T Plant Treatment Tank; and
8 TRUSAF) and have not resulted in any environmental releases as discussed in Section 2.6.
9
10 The remaining two TSD units are the 244-TX-R-T Receiving Tank and the 200-W Ash
11 P Demolition Basin-: . The active 244-TX-RT Receiving Tank is located within the
12 boundary of the 241-TX Tank Farm and has been rsbnddigaddressed by
13 the Defense-Waste Management Program. The 200-W Ash Pit Demolition Bas i-Se is a
J4 TSD facility that is scheduled to submit a RCRA closure plan to Ecology and EPA by
15 November 1992. The 2(0-W Ash '.Demolition Bas"' -Ai is located inside the 200-W Ash
16' PftDisposal Ba-$ite which is an active facility. Closre tf the 20W5Ash Demolition
17 Basin-t is recommended to be performed under RCRA as tentatively planned but its
18 cleanup levels should N exceed the background levels ef-Wh e ithe 2 Ash
19 Disposal Basin which will be closed at a later date. I f t rb a aO

21
22 + f cotiiiJn sfl 20-_s i eoiinSt ctiv t ny;soi
23
24 la~r
25

27 Dmio Pi4 Site c shd e

29 asllo he20S- peal nt
30
31 - I th ol r otmntdo teysucsoltesthudb
32
33 e b
34
35 No unplanned releases are associated with any of the TSD units.
36
37
38 9.4 FEASIBILITY STUDY
39
40 Two types of the FS will be conducted to support remediation in the 200 Area3
41 including focused and the final FS. LT§ CSC i sui (FFSs are studies in
42 which a limited number of units or remedial alternatives are considered. Final FS will be
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1 prepared to provide the data necessary to support the preparation of final ROD. Insufficient
2 data exists to prepare either a focused or final FS for any units or group of units within the
3 T Plant Aggregate Area. Sufficient data are considered available to prepare a FFS on
4 selected remedial alternatives.
5
6
7 9.4.1 Focused Feasibility Study
8
9 Both LFIs and IRMs are planned for the T Plant Aggregate Area for individual waste

10 management units or waste management unit groups. The IRMs will be implemented as they
11 are approved, and the FFS will be prepared to support their implementation. The FFS
12 applied in this manner is intended to examine a limited number of alternatives for a specific
13 site or groups of sites. The FFS supporting IRMs will be based on the technology screening
14 process applied in Section 7.0, engineering judgement, and/or new characterization data such
15 as that generated by an LEI.
16
17 Recommendations for the FFS in support of IRMs are not provided in this report
18 because of the limited data availability. In most cases, LFIs will be conducted at sites
19 initially identified for IRMs. The information gathered is considered necessary prior to
20 making a final determination whether an IRM is actually necessary or whether a remedy can
21 be selected.
22
23 Rather than being driven by an IRM, the FFS will also be prepared to evaluate select
24 remedial alternatives. In this case the jFS focuses on technologies or alternatives that are
25 considered to be viable based on their implementability, cost, and effectiveness and have
26 broad application to a variety of sites. The following recommendations are made for FS that
27 focus on a particular technology or alternative:
28
29 e e-*apping
30 e.-x situ treatment of contaminated soils
31 i-n situ stabilization.
32
33 These recommendations reflect select technologies developed in Section 7.0 of this report.
34
35 The FFS is intended to provide a detailed analysis of select remedial alternatives. The
36 results of the detailed analysis provide the basis for identifying preferred alternatives. The
37 detailed analysis for alternatives consists of the following components:
38
39 * Further definition of each alternative, if appropriate, with respect to the volumes
40 or areas of contaminated environmental media to be addressed, the technologies
41 to be used, and any performance requirements associated with those technologies.
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1 Remedial investigations and treatability studies, if conducted, will also be used to
2 further define applicable alternatives.
3
4 * An assessment and summary of each alternative against evaluation criteria
5 specified in EPA's Guidance for Conducting Remedial Investigations and
6 Feasibility Studies under CERCLA (EPA 198894).
7
8 * A comparative analysis of the alternatives that will facilitate the selection of a
9 remedial action.
10
11
12 9.4.2 Final Feasibility Study
13
14 To complete the remediation process for an aggregate area, a final or summary FS will
15 be prepared. This study will address those sites not previously evaluated and will summarize
16- the results of preceding evaluations. The overall study and evaluation process for an
17 aggregate area will consist of a number of FFSs, field investigations, and interim RODs. All
18-- of this study information will be summarized in one final FS to provide the data necessary
1, for the final ROD. The summary FS will likely be conducted on an aggregate area basis;
20 however, future considerations may indicate that a larger scope is appropriate.
2r
22,
23 9.5 TREATABILITY STUDIES
24'
25 A range of technologies which are likely to be considered for remediation of sites
26 within the T Plant Aggregate Area were discussed in Section 7.3. The range of technologies
27 included:
2$
29 * Engineered multimedia cover
30
31 * In situ grouting
32
33 * Excavation and soil treatment
34
35 & In situ vitrification
36
37 * Excavation, treatment, and disposal of transuranic (TRU) radionuclides
38
39 * In situ soil vapor extraction of volatile organic compounds (VOCs)
40
41 Treatability testing will be required to conduct a detailed analysis for most of the
42 technologies. Relevant EPA guidance will be relied upon to conduct these future treatability
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1 studies. A summary fisfng prra and of treatability testing needs outlined in Seetion
2 744"Kas follows:
3
4 0 Eniginccrcd multimeodia cover poformanco testing (pilot sonic testing) of
5 eencoptuol designs is needed.
6
7 - In situ grouting testing requirod to eptinize injeetion prcpcrtes-ef-grout-and
8 verify cffcctivncss in stabilizing contaminants.
9

10 - Excavation and soil troatment testing of dust ccntrcl measures, soil treatment
11 roageonts, and contacting moethods will be rcquircd. Seomo limited soil washin
12 bench zeale studios have becn initiated.
13
14 M In situ vitrification testing rcquirced to verify contaminant stabilization
15 effcctivcnczs and to establish opcrating parameters. Some vitrificationpilot
16 testing is ongoing.
17
18 M Excavation, troatment, and dizposal of TRU radionuclidos testing to ecaluat
19 dust control measures and stabilization or vitrification cifectiveness andt
20 establish operaing pcmretcrs is roquirod.

21*022 in situ soil vapor cxtfraction of VO~s extraction cffcctivcncss needs to be
~,23 -verified and operating parameters require dcvclopmcnt. A programn is currently

24 under way for foeld testing of vapor cxtraoticn tochnigucs.
25
26 EgiS= dnp
27 ispPr fent i
28 t6. prmangnumr

S29 .

30 maaetn uis h fesbiy/treatvt processcabaceetdb
31 go a
32 aiteae jetvsaddeinrirashudbesalse f6toaroust

35 deinciei ndmdfe prpraXyHdooi peronge n

36 c srcii t aaned a hnbeasse b iocetsigo

38
39 gt

42
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13pwi mo ye

15.
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8 ctviie w i t e eqrd. rne~
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2i'
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23,
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27 ngiBW

30 44 Phs
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32A T sthe H ar i d
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36 asr e ss ss
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37
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10 pssieandye

12 wo to resvc h ing icy sd
13 gig
14
15 s ad he g iji
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17
18
19 Imo iI.S vy
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23
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25
26
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28
29

31 situ irifo n against ote tcn agies (repo t ' berelesed er fic30ptI

33 (IE) uin4salyar193 ditina tew dmontaoswl erqie

35 __ta inte so lYits ca bereo ved. t

36
37 ' larg * at
38 _38 illobtin hefuningreqire t reolv thseissuxes.Y Witout resolution of
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10
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19

21 resm
22t MotmntdsRwlb eurd h O a salse hOO.A0"rld

24 yti i s a
25 * ac t E A to e 1 ca edt e A

27 yssx

2 9 
...... ........

30 As treatability testing of the various alternatives progresses, other parameters are likely
31 to be identified which require further development.
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 1 of 5

Waste Management Unit or Operable ERA IRM L FI RA RI OPS Remarks
Unplanned Release Site Unit

tanls and Vaults

241-T-361 Settling Tank 200-T-4j- X X

216-T-6 Cri 200-TP-3 - X X -- X RARCrA -bpoe

216-T-6 Crib 200-TP-3 - X X - - X RARA - cave-in potential

216-T-7TF Crib and Tile 200-TP-1 - X X - -X RARA - cave-in potential
Field

216-T-8 Crib 200-TP-4 - X X - - X RARA - cave-in potential

216-T-18 Crib 200-TP-4 - X X - - _

216-T-19TF Crib and Tile 200-TP-2 - X X - - X RARA - cave-in potential
Field

216-T-26 Crib 200-TP-2 - X X - - -

216-T-27 Crib 200-TP-2 - X X - --

216-T-28 Crib 200-TP-2 - X X - --

216-T-29 Crib 200-TP-4 - X X - - -

216-T-31 French Drain 200-TP-2 - - -- X - - Exhumed

216-T-32 Crib 200-TP-l - X X - - X RARA - cave-in potential

216-T-33 Crib 200-TP-4 - X X - - -

216-T-34 Crib 200-TP-4 - X X - --

216-T-35 Crib 200-TP-4 - X X - -
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 2 of 5

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks

Unplanned Release Site Unit

216-T-36 Crib 200-TP-1 - X X - - -

216-W-LWC Crib 200-SS-2 - X X - X WMP Active - closed by
6/95

Reverse Wels -___________________

216-T-2 Reverse Well 200-TP-4 -- - X --

216-T-3 Reverse Well 200-TP-4 - - X -

«<K: ~~~~~~~Pondt itche mandTfenicbes ___________________

216-T-4A Pond 200-TP-3 - - - - X -

216-T-4B Pond 200-TP-3 -- - - - X - Active - close by 6/95

216-T-1 Ditch 200-TP-4 - X X - - - Active - close by 6/95

216-T-4-ID Ditch 200-TP-3 - X X - - -

216-T4-2 Ditch 200-TP-3 - X X - - X WMP Active - close by
6/95

200-W Powerhouse Pond 200-TP-2 - - - - X - Active - close by 6/95

216-T-5 Trench 200-TP-1 - X X - - -

216-T-9 Trench 200-TP-4 - X X - - -

216-T-10 Trench 200-TP -4 - - X - Exhumed

216-T-11 Trench 200-TP-4 - - X - Exhumed

216-T-12 Trench 200-TP-3 - X -- -

216-T-13 Trench 200-TP-2 -- - - X - Exhumed

WHC(TPLANT)/8-30-92/03222T

'0

0~

0
U



2: 1 -i~ '~ 1 6 3

Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 3 of 5

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks

Unplanned Release Site Unit

216-T-14 Trench 200-TP-3 - X X - -

216-T-15 Trench 200-TP-3 - X X - -

216-T-16 Trench 200-TP-3 -- X X --

216-T-17 Trench 200-TP-3 - X X -

216-T-20 Trench 200-TP-2 - X X - -

216-T-21 Trench 200-TP-1 - X X - -

216-T-22 Trench 200-TP-1 - X X - - -

216-T-23 Trench 200-TP-1 -- X X - - -

216-T-24 Trench 200-TP-1 - X X - -

216-T-25 Trench 200-TP-1 -- X X - - -

2607-Wl Septic Tank 200-SS-2 X Active

2607-Wi Septic Tank 200-55-2 - - - - X - Active
2607-W2 Septic Tank 20-S2--X- Active

2607-W3 Septic Tank 200-TP-4 - - - X - Active

2607-W4 Septic Tank 200-TP-4 - - - X - Active

207-T Retention Basin 200-TP-3 X X - -

-uia St~
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 4 of 5

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks
Unplanned Release Site Unit

200-W Burning Pit 200-SS-2 - - - - X -

200-W Powerhouse Ash Pit 200-SS-2 -- - - - X - Active

218-W-8 Burial Ground 200-TP-4 - -- - -- X X RARA cave-in potential

Unpi-2edW-2leaeTP-4 - -- - X-

UN-200-W-3 200-TP-4 - - - - X -

UN-200-W-4 200-TP-4 - - - - X -

UN-200-W-8 200-TP-4 - - - - X -

UN-200-W-8 200-TP-4 - - - - X -

UN-200-W-14 200-TP-2 - - - - X -

UN-200-W-29 200-TP-4 - - - X -

UN-200-W-58 200-TP-2 - - - - X -

UN-200-W-58 200-TP-4 - - - X -

UN-200-W-63 200-TP-3 - - - - X - Exhumed/covered

UN-200-W-65 200-TP-4 - - - - X -

UN-200-W-67 200-WA- - - - X

UN-200-W-73 200-TP-4 - - - -X -

UN-200-W-77 200-TP-4 - - - X - Exbumed

UN-200-W-85 200-TP-4 - - - X Exhumed

UN-200-W-88 200-SS-2 - - - X Exhumed
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment.

0

Page 5 of 5

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks

Unplanned Release Site Unit

UN-200-W-98 200-TP-4 - -- - - X -

UN-200-W-99 200-TP-2 - - - - X -

UN-200-W-102 200-TP-4 - - - - X -

UN-200-W-135 200-TP-2 - - - - X -

Notes: ERA- Expediated Response Action
IRM- Interim Remedial Measure
LFI- Limited Field Investigation
OPS- Operational Programs
RA- Risk Assessment
RARA- Radiation Area Remedial Action Program
RI- Remedial Investigation/Feasibility Study
WMP- Waste Management Program
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Table 9-2. T Plant Aggregate Area Data Evaluation Decision Matrix. Page 1 of 4

ERABVA1,UA'It0MPAT() DMVTU'OPAWH .A0 .Eo

Waste I.
Management ^A"L

__.____ A T4Oac AM.. s.1 m S. c.. II-- -
Unit .C. U ? ft- AU - s

241-T-361 Settling Tank Y Y N - -I-I -I - Y I N Y -

Ch band rains..___

216-T-6Crib y Y Y Y Y Y N Y NI1  N - Y -

216-T-7TF Crib and Tile Field Y Y Y Y Y Y N Y Y N - y -

216-T-9 Crib Y Y Y y y Y N y Y N - Y -

216-T-lSCrib y Y N - - - - - Ns N - Y -

216-T-9TF Crib and Tile Field Y Y Y Y Y Y N y Y N - Y -

216-T-26 Crib y y N - - - - - Y N - Y -

216-T-27 Crib Y Y N - - - - - Y N - Y -

216-T-28 Crib Y Y N - - - - - Y N - Y -

219-T-29 Cib Y Y N - - - - - Y N - - -

216-T-31French Drain N - - - - - - - N - - - y

216-T-32Crib Y Y Y Y Y y N Y w" N - y -

216-T-33Crib y Y N - - - - - Y N - Y -

216-T-34Crib Y Y N - - - - - Y N - Y -

216-T-35Crib y y N - - - - - Y N - y -

216-T-36Crib y Y N - - - - - y N - Y -

216-W-LWCCrib y Y y y Y Y N V Y N - Y -
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Table 9-2. T Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 of 4

BRA EVAAMON PAM I__M _VALUAON PAMH AI l D

Waste No
Management I

Unit 14.d jas. ret. Qw4,f Ccmm e CPos P~ AMmS M-- . Aqwa

216-T-2 Reverse Well Y Y N _ _ _Y N I D N fN

2l6-T-3 Revers Well ft N _ __ j f N - J N IIN
0ondIsI pi~esi sad Trenee

216-T-4APond Y Y N - - - - - N - - - N

216-T-4BPond Y Y Y Y N - - - N - - - N

216-T-lfDitch Y Y Y Y N - - - Y N - Y -

216-T-4-lDDitch y Y N - - - - - N" N - Y -

216-T-4-2Ditch y y Y Y y Y N Y Y N - Y -

200-WPowerhousePond N - - - - - - - N - - N

216-T-5 Trench Y Y N - - - - - N' N - Y -

216-T-9 Trench y Y N - - - - - N"l N - y -

216-T-10Trench N . - - - - - - N - - N

216-T-tlTrmnch N - - - - - - - N - - - N

216-T-12Trench Y Y N - - - - - Y N - Y -

216-T-13 Trech N - - - - - - - N - - '- N

216-T-14Trench Y Y N - - - - - V N - Y -

216-T-15Trench Y y N - - - - - Y N - y -

216-T-16 Trench y Y N - - - - .- Y N - Y -

216-T-17 Trench Y Y N - - - - Y N - Y -
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Table 9-2. T Plant Aggregate Area Data Evaluation Decision Matrix. Page 3 of 4

ERA EVAL JAflON PA i RM _ALA___PATh PAT II RMEDY

Waste
Management

Unit IA-?R T.~zdoA Ad,.n A O~c NM? - Ca q A&t Adq
UntCa.. . 04 . s. w . ca....ta P.r.wl Thnt$ A~wq ...n? -tn Mu-

216-T-20 Trench y Y N - - - - - Nd N - Y -

21-T2lreohY Y N - - - - - Nd N - y -

216-T-22Trench Y Y N - - - - - Na N - Y -

216-T-23 Trench Y Y N - - - - - Nd N - Y -

216-T-24Trcnch y Y N - - - - - N' N - Y -

216-T-25Trench Y Y N - - - - - Nd N - y -

Sepii Tans ahd Associate e Drain Fi s-- -

2607-WI Septic Tank N- - - - - - - N - - N

2607-W2 Septic Tank N- - - - - - N - - N

2607-W3 Septic Tank N - - - - - - - N - - N

2607-W4 Septio Tank N- - - - - - N - - - N

207-T Retention Basin Y Y Y Y N - - J- V N - Y

200-W Ash Disposal Basn- - - - - - N - - - N

200-WN - - - - - - - N - - N

200-W Powerhouse Ash PitN - - - - - - N - - N

218-W-8 Burial Ground Y Y y Y Y Y N Y N - - - N

UNnptannedAReeasq

UN-200-W-2 V Y N - - - - - N - - - N
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Table 9-2. T Plant Aggregate Area Data Evaluation Decision Matrix. Page 4 of 4

RA WAWAMONMAT_ IRM EVAUAWON PAM AT Mi

Waste Ni
Management Ak...R

Unit $.de 4., ha, Qseey &Ot A____ Cm.. ?t.-a Mia Aq14 .4 -t Mqlt

UN-200-W-3 Y Y N - - - - - N - - - N

UN-200-W-4 Y Y N - - - - - N - - - N

UN-200-W-8 Y Y N - - - - - N - - - N

UN-200-W-14 Y Y N . - . - - N - - - N

UN-200-W-27 Y Y N - - - - - N - - - N

UN-200-W-29 Y Y N - - - - - N - - - N

UN-200-W-58 Y Y N - - - - - N - - - N

UN-200-W-63 N - - - - - - - N - - - Y

UN-200-W-65 Y Y N - - - - - Y N - N N

UN-200-W-67 Y Y N - - - - - N - - - N

UN-200-W-73 Y Y N - - - - - N - - - N

UN-200-W-77 N - - - - - - - N - - - Y

UN-200-W-85 N - - - - - - - N - - - Y

UN-200-W-88 N - - - - - - - N - - - Y

UN-200-W-98 Y Y N - - - - - Y N - N N

UN-200-W-99 Y Y N - - - - - Y N - N N

UN-200-W-102 Y Y N - - - - - N - - - N

UN-200-W-135 Y Y N - - - - - N - - - N

a Evaluated as high priority unit because of similarities with high priority units.
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Table 9-3. Waste Management Units and Unplanned Releases Addressed by
Other Programs. Page 1 of 2

Site Name Site Type Program Active/Inactive Operable Unit

nki And Valts .....

241-T-101 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-102 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-103 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-104 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-105 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-106 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-107 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-108 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-109 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-110 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-111 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-112 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-201 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-202 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-203 Single-Shell Tank SSTCP Inactive 200-TP-6

241-T-204 Single-Shell Tank SSTCP Inactive 200-TP-6

241-TX-101 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-102 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-103 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-104 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-105 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-106 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-107 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-10 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-109 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-110 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-111 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-112 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-113 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-114 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-115 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-116 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-117 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TX-118 Single-Shell Tank SSTCP Inactive 200-TP-5

141-TY-101 Single-Shell Tank SSTCP Inactive 200-TP-S

241-TY-102 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TY-103 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TY-104 Single-Shell Tank SSTCP Inactive 200-TP-5

241-TY-105 Single-Shell Tank SSTCP Inactive 200-TB-5

241-TY-106 Single-Shell Tank SSTCP Inactive 200-TP-5

241-T-301 Catch Tank SSTCP Inactive 200-TP-6

241-T-302 Catch Tank SSTCP Inactive 200-TP-6

WHC(rPLANT)/8-30-92/03222T
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Table 9-3. Waste Management Units and Unplanned Releases Addressed by
Other Programs. Page 2 of 2

Site Name Site Type Program Active/Inactive Operable Unit

241-TX-302A Catch Tank SSTCP Inactive 200-TP-5

241-TX-302B Catch Tank SSTCP Inactive 200-TP-2

241-TX-302C Catch Tank WMP Active 200-TP-4

241-TY-302A Catch Tank SSTCP Inactive 200-TP-5

241-TY-302B Catch Tank SSTCP Inactive 200-TP-5

244-TX-RT Receiver Tank WMP Active 200-TP-5

244-TXR Vault SSTCP Inactive 200-TP-5

..... tk/T ai ia nd A ssotiated -A Xield*
2607-WT Septic Tank SSTCP Active 200-TP-5

2607-WTX Septic Tank SSTCP Active 200-TP-5

'Transfor .ac l.tie, DWversiK4Bxsdd P.pflj4N4

241-T-151 Diversion Box SSTCP Inactive 200-TP-6

241-T-152 Diversion Box SSTCP Inactive 200-TP-6

241-T-153 Diversion Box SSTCP Inactive 200-TP-6

241-T-252 Diversion Box SSTCP Inactive 200-TP-6

241-TR-152 Diversion Box SSTCP Inactive 200-TP-6

241-TR-153 Diversion Box SSTCP Inactive 200-TP-6

241-TX-152 Diversion Box WMiP Active 200-TP-2

241-TX-152 Diversion Box SSTCP Inactive 200-TP-5

241-TX-154 Diversion Box WMiP Active 200-TP-4

241-TX-155 Diversion Box SSTCP Inactive 200-TP-2

241-TXR Diversion Box SSTCP Inactive 200-TP-2

241-TXR-152 Diversion Box SSTCP Inactive 200-TP-5

241-TXR-153 Diversion Box SSTCP Inactive 200-TP-5

241-TY-153 Diversion Box SSTCP Inactive 200-TP-5

242-T-151 Diversion Box SSTCP Inactive 200-TP-5

200-W Ash Pit Demolition RCRA Active 20-SS-2

%>UnplanInd Relese
UN-200-W-7 Unplanned Release' SSTCP Inactive 200-TP-3

UN-200-W-38 Unplanned Releases SSTCP Inactive 200-TP-4

UN-200-W-113 Unplanned Releascf SSTCP Inactive 200-TP-2

UN-200-W-17 Unplanned Release SSTCP Inactive 200-TP-5

UN-200-W-62 Unplanned Release SSTCP Inactive 200-TP-6

UN-200-W-64 Unplanned Release SSTCP Inactive 200-TP-6

UN-200-W-76 Unplanned Release SSTCP Inactive 200-TP-5

UN-200-W-97 Unplanned Release SSTCP Inactive 200-TP-6

UN-200-W-100 Unplanned Release SSTCP Inactive 200-TP-5

RCRA - RCRA TSD Facility
WMP - Waste Management Program
SSTCP - Single-Shell Tank Closure Program
' Associated with a diversion box
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A.1.0 SUBSURFACE GEOPHYSICAL LOGS

3
4 Geophysical well logging has been conducted at the T Plant Aggregate Area since at
5 least as early as 1954, as a surveillance technique to evaluate radionuclide migration in the
6 unsaturated zone underlying or adjacent to waste disposal or storage areas. Vadose-zone
7 monitoring wells ("drywells"), and groundwater monitoring wells have been constructed at
8 many of the T Plant Aggregate Area waste management units. Geophysical well logs have
9 been acquired from monitoring wells at the following 24 waste management units, the

10 remaining waste management units did not have monitoring structures in the immediate
11 vicinity:
12
13 0 216-T-21 Trench
14 * 216-T-22 Trench
15 * 216-T-23 Trench

-1'6 * 216-T-24 Trench
t,17 a 216-T-25 Trench

18 0 216-T-36 Crib
"19 * 216-T-5 Trench
-20 0 216-T-7 Crib
21 * 216-T-19 Crib

02 0 216-T-26 Crib
* 216-T-27 Crib
* 216-T-28 Crib

25 * 216-T-3 Reverse well
-26 * 216-T-32 Crib

27 * 216-T-18 Crib
-28 216-T-33 Crib
29* 216-T-34 Crib
30 * 216-T-35 Crib
31 a 216-T-6 Crib
32 0 216-T-14 Trench
33 0 216-T-15 Trench
34 0 216-T-16 Trench
35 * 216-T-17 Trench
36 * 216-W-LC Laundry crib.
37
38
39 As part of this Aggregate Area Management Study, select geophysical well logs from
40 these 24 waste management units were examined to provide a preliminary appraisal of
41 migration of radionuclides in the unsaturated zone. The objectives of the geophysical well
42 log study were to qualitatively evaluate the extent and rate of vertical and lateral migration of
43 radionuclides. Several previously conducted studies provide important background
44 information. Most notable is a three-volume document by Fecht et al. (1977), in which

gross gamma-ray logs were reviewed and evaluated for potential contamination. Several
additional published and unpublished documents exist such as gross-gamma logs acquired
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1 from the 241-T Tank Farm area (Jensen 1976), periodic reports (Hanlon 1991), and
2 miscellaneous and archived reports in the Tank Farm Surveillance Group files. Pertinent
3 results of previously conducted studies or observations are discussed along with results of
4 this study in sections describing individual waste management units.
5
6 The following vadose zone fluid migration pathways have been recognized in the
7 200 West Area: (1) vertical downward migration, (2) lateral migration at the interface of an
8 underlying coarser-grained zone or low permeability zone, (3) a combination of vertical and
9 lateral migration that may be manifested in adjacent wells as digitate clean and contaminated

10 zones, and (4) vertical downward migration along the well casings in poorly constructed
11 wells. Additional complications in interpreting the migration of contaminants include the
12 natural decay of radionuclides and the different migration rates of various radionuclides.
13
14
15 A.1.1 AVAILABLE GEOPHYSICAL WELL LOGS
16

,17 The array of geophysical logs acquired from the T Plant Aggregate Area includes
18 gross gamma-ray logs, gamma-gamma logs, neutron-epithermal-neutron logs, density logs,
19 sonic logs, and temperature logs. To date, no spectral gamma-ray logs have been acquired
20 from T Plant wells. The gross gamma-ray log was by far the most common log acquired,
21 and, with the exception of the spectral gamma-ray log, is the most useful for evaluating

t22 migration of anthropogenic radionuclides in the unsaturated zone. Ancillary logs, such as the
23 neutron and density logs, may also provide useful information. The interpretation of those
24 logs, however, is complicated by several factors, including: the presence of multiple casing
25 strings, the complications of logging in unsaturated zones, uncertainties in well construction

-26 and modifications, and questionable tool geometry and response characteristics.
27 Consequently, the ancillary logs were not evaluated as part of this study.

-28
29 Nearly all of the available gross gamma-ray logs have been acquired from T Plant
30 monitoring wells by the Westinghouse Hanford Company (Westinghouse Hanford) Tank
'31 Farm Surveillance Group or the Pacific Northwest Laboratory (PNL) under contract by the
32 primary U.S. Department of Defense (DOD) Westinghouse Hanford contractor.
33
34 The PNL began recording gross gamma-ray logs from T Plant monitoring wells in
35 1958. On the basis of log presentation, three generations of logging equipment have been
36 used in the T Plant Aggregate Area since 1958. However, based on conversations with long-
37 term Westinghouse Hanford and PNL employees, several more subtle equipment
38 modifications were made within generations of logging equipment. In fact, judging from the
39 normalization factors used by Fecht et al. (1977), procedural, or equipment modifications
40 may even have been made annually. Beginning in 1982, procedures were implemented to
41 improve log quality and consistency. Further improvements in logging procedures were
42 implemented in 1989. Since 1976, two probes with similar response characteristics have
43 been used by PNL. Beginning in 1982, the serial number of the probe used has been
44 recorded on the log header. Detailed logging procedures are described in WHC (1991).
45
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The gross gamma-ray logs utilized for this study are listed in Table 1. The logs
listed in Table 1 constitute a comprehensive list of all logs acquired in the T Plant Aggregate
Area through 1990.

4
5
6 A.1.2 LOG QUALITY
7
8 An assessment of gross gamma-ray log quality is difficult, particularly for the very
9 early logs, because of a lack of accessible documentation of procedures and results.

10 Evaluation of log quality ultimately encompasses a large number of factors including
11 documentation of design specifications, modifications, and repairs; detailed performance tests
12 of probes and instrumentation; evaluation of the precision and accuracy of the depth
13 measurement systen; and probe response; and periodic calibration. Of equal importance to
14 equipment considerations is documentation of monitoring well construction and modifications
15 ("as-built" diagrams) and reference elevations. The PNL has vastly improved their quality

control procedures over the last decade. Beginning in 1979, a designated test well (399-5-2)
17 was logged on a quarterly basis, and probe serial numbers were recorded along with basic
18 logging information. "Calibration" logs acquired between 1979 and 1988, when more
19 sophisticated procedures were implemented, are fairly uniform with respect to log intensity
20 and bed resolution. No known quality control information exists for logs acquired by PNL
71 prior to 1979. Since 1988, a significant campaign has been mounted to improve PNL log
r22 quality.

Without documentation, the only means to evaluate log quality is to compare logs
'25 collected from the same well. There is substantial variability in probe sensitivity both
16 between and within the three generations of equipment, although reproducibility increases
27 significantly after 1980. There also appears to be variability in the linearity of probe

-18 response, because peak to background ratios are not consistent. Resolution of marker beds
p9 seems to be consistent between generations, but depths typically vary by ± 0.6 m (2 ft).
30 Both intensity and depth measurements are very difficult to assess on major peaks from the
31 1958-1959 logs (Esterline-Angus recorder).
32
33
34 A.1.3 TECHNICAL APPROACH
35
36 To facilitate differentiation of peaks resulting from natural and anthropogenic
37 radionuclides, geologic cross-sections of the waste management units were constructed
38 (Figures 1 through 6) using representative gross gamma-ray logs acquired from the main
39 waste management units. Logs showing obvious or suspected anthropogenic peaks were
40 avoided. Correlations shown on the cross-sections are based on geologic descriptions by
41 Last et al. (1989) and typical gamma-ray log characteristics (Schlumberger 1972, 1979,
42 Dresser Atlas 1982).
43
44 In the T Plant Aggregate Area, the upper 12 m to 27 m (40 to 90 ft) consist of coarse. sand, gravelly sand, and sandy gravel identified as the Pasco gravel member of the Hanford

formation. This horizon typically has a fairly low and uniform natural gamma response.
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1 The low gamma response frequently observed in the upper 6 m (20 ft) is probably due to
2 attenuation by conductor casing. Underlying the Pasco gravels member is the basal slack-
3 water sequence of the Hanford formation. The fine-grained nature of this unit produces a
4 slightly higher, but still uniform, gamma-ray response.
5
6 One of the most striking features of many logs is the relatively high gamma-ray
7 response resulting from the fine-grained eolian sand and silt (loess) comprising the Early
8 Palouse soil. That unit is typically 6 to. 9 m (20 to 30 ft) thick and has one or two peaks
9 yielding the greatest gamma-ray response of the natural radionuclides. The underlying

10 Pliocene-Pleistocene basaltic gravels and caliche-rich paleosal (calcrete) units are not easily
11 recognizable on the logs, although they often display a relatively low gamma-ray response
12 (as low as the Pasco gravels). Zones of especially low response are probably gravel and
13 rich, whereas zones of especially high response may result from the calcrete layers.
14 Underlying the Plio-Pleistocene horizons, is the middle Ringold formation, consisting of sand
15 and gravels and occasional lenses of sand and clay. In the southern portion of the site the
16 upper Ringold formation is present. The discontinuous fine sands and muds of the Upper
17 Ringold produce a fairly high gamma-my response comparable to the Early Palouse soils.
18
19 The "regional" stratigraphic framework described above provides a baseline for more
20 detailed evaluation of logs from an individual waste management unit. For each waste

_21 management unit (excluding the 241-T Tank Farm), logs from nearby wells were correlated
22 and compared to the cross-section of the waste management unit to identify log-profile
23 anomalies that might represent anthropogenic radionuclides.

~24
5 Results of the log interpretations for each of the waste management units are

26 presented in the following sections.
~27
28
29 A.1.3.1 216-T-3 Reverse Well
30

.31 Description of Waste: All drainage from Tank 5-6; waste from 224-T via overflow from
32 the 241-T-361 settling tank.
33
34 Service Dates: 1945-1946
35
36 Waste Volume: 1.1.3 E+07 L
37
38 Waste Inventory:
39 Total Decayed Thru 6/76
40 Pu (gm) 3.35 E+03 3.35 E+03
41 Beta (Ci) 2.80 E+03 1.10 E+02
42 Sr90 (Ci) 5.57 E+01 2.64 E+01
43 Rul06 (Ci) 1.20 E+02 9.73 B-08
44 Cs137 (Ci) 5.95 E+01 2.95 E+01
45
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3 Monitoring well W1I-07 is located about 4 m (13 ft) north of the 216-T-3 Reverse
4 Well, in operational unit 200-TP-4 (Figure 1). Well W11-07 was completed in September
5 1951. It is 20 cm (8 in.) in diameter, has a total depth of 93 m (306 ft) and is perforated
6 from 75 to 88 m (245 to 290 ft). The top of casing for W11-07 is at an elevation of 216 m
7 (709 ft) above sea level. These statistics differ from those used in Price and Fecht, 1976.
8 However, the differences still support many of those conclusions.
9

10 Profiles of natural gamma radiation measured by scintillation probes plotted against
11 depth were produced on June 8, 1959, February 24, 1970, February 23, 1976, July 2, 1986,
12 and August 12, 1987 (Figure 1). These profiles reveal that there are three zones of probable
13 anthropogenic radionuclide contamination between 3 and 37 m (10 and 123 ft) depth. The
14 amplitude and depth of the anomalous gamma readings do not change significantly in time.
15 This implies that there is little or no vertical migration of contaminants and the radionuclides

1-6 present have long half-lives. The data are inadequate to define any lateral migration trends,
17 although wells W11-67, W11-1, and W11-64 (in the 216-T-6 area), the closest wells to W1-
18 07 (Figure 1), reveal no significant radionuclide contamination. There is no evidence of
D9 significant radioactive contamination of the aquifer in W11-07, which is downgradient from

20 T-3, in the gamma scintillation profiles. However, it is known that radioactive wastes were
21 pumped into the groundwater at this site (Price and Fecht 1976).
(2

Fecht et al. concluded that the radionuclide contamination could not enter the ground
above the perforated interval and that the probable source of contamination was either the

2f5 216-T-6 Cribs or the 216-T-361 Settling Tank. They discounted the possibility of casing
-26 failure because the gamma activity measured is too high.
27
28 The contamination in the vadose zone may be correlated with lithologic boundaries
29 mapped and described by Last et al. 1989. The lithologies used for correlation purposes are
30 from well W11-26, located 240 m (800 ft) southeast of WI 1-07 (Table 1). The contaminated
11 interval from 30 to 38 m (98 to 123 ft) depth corresponds to the Early Palouse soil. The
32 contaminated interval from 13 to 22 m (43 to 71 ft) is above the Basal Slackwater Sequence
33 (fine-grained facies) in the Hanford Formation. The interval from 3 to 7 m (10 to 23 ft)
34 corresponds to an interval of poorly sorted cobbly, silty sandstone in well Wll-26. Since
35 the contaminated regions occur in the vadose zone, contaminant migration will be controlled
36 by the southwesterly dipping beds rather than the northward groundwater flow. Therefore it
37 is unlikely that the 216-T-6 Cribs or the 216-T-361 Settling Tank were the source of this
38 contamination. Nor is it likely that gross surface spills are the source since the entire
39 interval would be contaminated. It seems most probable that the T-3 Reverse Well was not
40 properly grouted, and when waste was pumped into it, the radioactive waste backed up the
41 well bore and contaminated more permeable horizons above the perforated interval.
42 Possibility is that the source of the contamination is the T Plant.
43
44
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1 A.1.3.2 216-T-6 Cribs 1 & 2
2
3 Description of Waste: All drainage from Tank 5-6 in 221-T and waste from 224-T via
4 overflow from the 241-T-361 Settling Tank.
5
6 Service Dates: 1946 to 1947
7
8 Waste Volume: 4.50 E+07 L
9

10 Waste Inventory:
11
12 Total Decayed Thru June 1976
13 Pu (gm) 3.90 E+02 3.90 E+02
14 Beta (Ci) 1.80 E+04 6.50 E+02

Sr90 (Ci) 3.60 E+02 1.76 E+02
1'6 Rul06 (Ci) 6.00 E+02 1.13 E-06

'17 Cs137 (Ci) 3.00 E+02 1.53 E+02
1,8 Co6O (Ci) 5.00 B+00 1.07 E-01
19 U (kg) 2.27 E+01 2.27 E+01
20

r21
22 Evaluation of Scintillation Probe Profiles:
23
24 The 216-T-6 Cribs are monitored by Wells W11-01 and W11-54 through WI1-67
25 (Table 1). These wells, with the exception of W11-60, are located in or near Crib #1.
Y6 W11-60 is located in Crib #2. Cross sections were compiled from natural gamma radiation

-27 logs (scintillation probe profiles) from these wells (Figure 1). A map of the thickness and
28 extent of probable anthropogenic radionuclides in the subsurface was constructed from these
19 cross sections. Lithologic correlations were based upon the stratigraphy of Well W11-26,

r30 located about 160 m (525 ft) southwest of Crib #1 (Price and Fecht 1976).
31
32 Analysis of the gamma logs collected from the wells used for monitoring the 216-T-6
33 Cribs reveals a significant plume of probable anthropogenic radionuclides beneath Crib #1
34 (Figure 2). This plume is lenticular in shape and elongate towards the south-southeast, the
35 dip direction of the alluvium. It extends from a depth of about 3 m (10 ft) to a depth of
36 about 117 m (54 ft). Elevated gamma activity at the surface was also found in wells
37 W11-54, W11-56, and W11-58; all are located within Crib #1. The amplitude and thickness
38 of the interval of high gamma activity decreases near the edge of the plume. Wells W11-01,
39 W11-60 and W11-65 each have thin, relatively low amplitude peaks approaching background
40 levels. It is uncertain whether the plume beneath Crib #1 continues beneath Crib #2 or if
41 there are separate plumes beneath each crib.
42
43 The interpretation of the logs from the T-6 Wells are consistent with the lithologic
44 descriptions from W11-26 and the mapping of Last et al. (1989). The Early Palouse soil has
45 a distinct gamma signature and could be correlated over the entire area. The top of the Basal
46 Slackwater Sequence in the Hanford formation could be correlated across most the area with
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less certainty. The radionuclide plume occurs in the coarse-grained sequence of the Hanford
Formation, well above the water table. The plume appears to coincide with an interval of
poorly sorted alluvium found in WI 1-26 (Table 2). This layer may be represented by an
increase in the gamma response at a depth of about 9 m. (30 ft) in wells with background
radiation levels (W11-57, 64, 66 and 67). This "step" could be due to increased clay content
in the poorly sorted alluvium or it may be due to attenuation of the gamma radiation by
concrete or conductor pipe around the well casing at shallow depths.

9
10 A.1.3.3 216-T-14, 15, 16, and 17 Cribs

Description of Waste:

216-T-14 and 15
Tanks.

- First cycle supernatant waste from 221-T via the 241-T-104, 105 and 106

216-T-16 and 17 - Unknown, assumed to be similar to above.

Service Dates:

216-T-14 and 15
216-T-16 and 17

- 1954
- Unknown, assumed to be similar to above.

11
12
13
14
15
16
17
18

,49
20

-21
r22

25
26

Pu (gm)
Beta (Ci)
Sr90 (Ci)
Rul06 (Ci)
Cs137 (Ci)
Co6O (Ci)
U (kg)

Total
8.80 E-01

9.85 E+02
6.00 E+00
1.50 E+01
4.69 E+02
1.50 E+00
3.03 E+01

216-T-14
Decayed Thu 6/76

8.80 E-01
5.50 E+02
3.49 E+00
3.86 E-06

2.83 B+02
8.28 E-02

3.03 E+01

Total
9.40 E-01
2.07 E+03
2.10 E+01
1.20 E+01
1.04 E+03
1.20 E+00
2.72 E+01

216-T-15
Decayed Thru 6/76

9.40 E-01
1.22 E+03
1.22 E+01
3.09 E-06
6.24 E+02
6.60 E-02

2.72 B+01

The inventory of wastes placed in the 216-T-16 and 17 Cribs was unavailable at the
time of this writing. It is assumed that the composition of the wastes placed in these cribs is
similar to those placed in the 216-T-14 and 15 Cribs. The volume of waste disposed of in
the 216-T-16 and 17 Cribs is assumed to be approximately the same as those placed in the
216-T-14 and 15 Cribs.

A-7
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5
6
7
8

Waste Volume:

216-T-14 and 15 - 1.00 abbe liters each.
216-T-16 and 17 - Unknown, assumed to be similar to above.

Waste Inventory:
28
29
'0

32
33
34
35
36
37
38
39
40

42
43
44
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1 Evaluation of Scintillation Probe Profiles:
2
3 The 216-T-14, 15, 16 and 17 cribs are monitored by Wells W11-68, 69, 80 and 81
4 respectively (Figure 3, Table 3). These wells are 61 to 91 m (200 to 300 ft) apart and are
5 located in a manner which precludes the construction of cross sections using the scintillation
6 probe profiles. Due to the sparseness of data points, it is not possible to evaluate the
7 potential for lateral migration of contaminants. Zones of elevated gamma radiation detected
8 by the scintillation probe profiles from these wells were correlated with lithologic columns
9 constructed for wells W1O-1 and Wl1-26 (Figure 3). Well W10-1 is located about 320 m

10 (1050 ft) east of this area and Well Wl1-26 is located about 290 m (940 ft) southwest of this
11 area.
12
13 Currently, the gamma radiation levels in Wells Wi 1-68, 69 and 80 are at or near
14 background levels. There is no evidence of elevated gamma radiation in wells W11-69 and
15 80 at any time in the past. Scintillation probe profiles collected between 1963 and 1987 from

'16 well WI 1-68 show that there were once elevated gamma radiation levels in that well. The
17 scintillation probe profiles from well Wll-81 indicate that there is currently significant
l probable anthropogenic radionuclide contamination in the area of that well. There is an
19 appreciable increase in gamma radiation levels at the bottom of W11-81, suggesting that his
20 well does not fully penetrate the zone of potential contamination.
"21
e22 Previous qualitative evaluations of the scintillation probe profiles from these wells by
23 Chamness (1986) and by Brodeur (1988) are consistent with these conclusions. However,
24 Brodeur noted an interval of increased gamma activity at 90 to 100 ft. This interval
25 correlates with the Early Palouse Soil of Last et al. (1989). The amplitude of the
20 scintillation probe profiles in this interval are consistent with normal background levels for
27 that unit.
-28
29 In both Wells WI1-68 and 81, there is evidence of historical or current contamination
'30 respectively at a depth of 9 m (30 ft). This interval is located within the coarse-grained
:31 sequence of the Hanford formation (Last et al. 1989). In Well W10-1, there is a thin layer
32 of black sand between gravels at 9 m (30 ft). In Well W11-26, the top of a poorly sorted
33 interval is found at 9 m (30 ft) (Table 4b). These observations suggest that although the
34 stratigraphy of the coarse-grained sequence of the Hanford formation is discontinuous, there
35 are significant changes in the permeability of the formation at about 9 m (30 ft) in depth
36 which has caused contaminants to be concentrated at that level.
37
38 Scintillation probe profiles collected from 1963 through 1987 in Well W11-68 (which
39 monitors the 216-T-14 Crib) show that although the gamma radiation levels are currently at
40 or near background levels.
41
42 The logs collected after 1976 were not normalized (as per Fecht et al., 1977). The
43 computation of normalization factors for post-1976 scintillation profiles is outside the scope
44 of this project.
45
46
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46 A.1.3.4 216-T-26, 27, and 28 Cribs

3 Description of Waste:
4
5 216-T-26 - Scavenged first-cycle waste from 221-T.
6 216-T-27 - 300 Area laboratory waste from 340 Building.
7 216-T-28 - Steam condensate, decontamination waste and miscellaneous effluents from 221-
8 T; 300 Area laboratory waste from 340 Building.
9

10 Service Dates:
11
12 216-T-26 - 1955 to 1956.
13 216-T-27 - 1965.
14 216-T-28 - 1960 to 1966.
15

716 Waste Volume:
17
18 216-T-26 - 1.20 E+07 L

A9 216-T-27 - 7.19 E+06 L
20 216-T-28 - 4.23 E+07 L
21

c22 Waste Inventory:

216-T-26 216-T-27 216-T-28
25 Total Dec. to 6/76 Tota Dec. to 7/76 Total Dec. to 7/76
26 Pu (gM) 5.90 E+01 5.90 E+01 1.30 E+01 1.30 E+01 7.00 E+01 7.00 E+01

-27 Beta (Ci) 2.90 E+04 1.02 E+03 3.60 E+03 3.65 E+02 5.85 E+04 1.07 E+03
28 Sr9O (Ci) 6.70 E+02 4.00 E+02 1.40 E+02 1.07 E+02 2.00 E+02 1.50 E+02
29 Ru106 (Ci) 2.60 E+03 1.49 E-03 1.50 E+03 7.62 E-01 1.00 E+03 3.64 E-01

AO Cs137 (Ci) 1.70 E+02 1.05 B+02 1.00 E+02 7.76 E+01 3.50 B+02 2.68 B+02
31 Co6O (Ci) 1.00 E+00 6.63 E-02 1.00 E+00 2.35 E-01 5.00 E+00 1.12 E+00

032 U (kg) 1.50 E+02 1.50 E+02 7.26 E+00 7.26 E+00 3.91 E+02 3.91 E+02
33
34
35 Evaluation of Scintillation Probe Profiles:
36
37 Crib 216-T-26 is monitored by Wells W11-70 and 82, crib 216-T-27 is monitored by
38 wells W11-53 and 62 and crib 216-T-28 is monitored by wells W14-1, 2, 3 and 4.
39 Scintillation probe profiles collected between 1959 and 1987 (Table 4) were used to construct
40 cross sections of the subsurface beneath these cribs (Figure 4). These cross sections were
41 correlated with the geological units beneath this area as mapped by Last et al. (1989). The
42 stratigraphy of well W11-26 (Last et al. 1989), located 244 m (800 ft) north-northwest of
43 these cribs, was used in the correlation of the cross sections. Maps showing the approximate
44 locations of regions in the subsurface contaminated by probable anthropogenic radionuclides
45 were constructed from the interpreted cross sections (Figure 4).
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1 Most of the lithologic units described by Last et al. (1989) were correlated across the
2 area of the 216-T-26, 27 and 28 Cribs. The maps of the lithologic boundaries and the
3 isopach maps of Last et al. (1989) did not agree within this area. This is probably because
4 an excess thickness was assigned to the coarse-grained sequence of the Hanford formation.
5 It was not possible to correlate the Upper Ringold unit here because it does not have a
6 distinctive natural gamma radiation signature in the area of the 216-T-26, 27, and 28 Cribs.
7
8 Scintillation probe profiles collected after 1976 were not normalized to values
9 consistent with the 1976 profiles (Fecht et al. 1977). It is outside the scope of this project to

10 normalize the newer profiles to the 1976 profiles.
11
12 The cross sections constructed from the scintillation probe profiles show that there is
13 insufficient data to fully characterize the extent of elevated gamma radiation levels in the
14 subsurface of the T-26, 27 and 28 Cribs.
15
16 There are two main zones in the subsurface in the area of Cribs 216-T-26, 27, and 28
17 which are or have been potentially contaminated by radionuclides. The shallower of these
18 zones extends from the surface to a depth of 30 to 33.5 m (100 to 110 ft), the top of the
9 Middle Ringold unit (Figure 4). This shallow zone has been significantly contaminated with

20 probable anthropogenic radionuclides. The deeper zone of potential contamination
21 corresponds to the unconfined aquifer beneath these cribs. The water table is approximately

C22 46 m (150 ft) below the surface and dips to the northwest (Last et al. 1989). Although
23 currently there is no evidence of gamma emitters in the groundwater (Figure 4).
24
25 It is apparent from the cross sections in Figure 4 that the vertical distribution of
26 elevated gamma radiation in the shallow contamination zone is roughly controlled by the
Y7 lithology. Gamma radiation levels are generally higher in the sandy Coarse-Grained
-28 Sequence of the Hanford formation and the Early Palouse Soil, lower in the silty Basal
29 Slackwater Sequence and the carbonate-cemented sand of the Plio-Pleistocene unit. The
SO gamma radiation levels in the silty interval at the top of the Middle Ringold unit are
3 1  presently at or near background. This effect is probably due to higher rates of flow
32 (discounting chemical interactions) in the more permeable zones. One of the consequences
33 of this mechanism would be higher levels of activity in more permeable intervals at locations
34 laterally removed from the source of the contamination (Figure 4).
35
36 The data are insufficient to accurately evaluate the lateral distribution of radionuclide
37 contaminants in the shallow zone. Preliminary maps of the thickness and the base of the
38 region of elevated gamma radiation were constructed (Figure 5, 6, and 7). From these maps
39 it is apparent that the plume of contaminants is elongate to the south, in the dip direction of
40 the layering (Last et al. 1989).
41
42 Based upon the low levels (though significant) of gamma radiation found in Well
43 W14-01 and the profiles in Wells W11-82, W14-4 and W14-62 (Figure 4), the plume
44 probably does not extend much further than shown. This suggests that the plume is
45 relatively thick, with roughly vertical sides and a rounded bottom. These maps also indicate
46 that crib T-28 was the major source of contaminants, followed by Crib T-26 and T-27
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respectively. This observation is consistent with the waste volumes and inventories for these
cribs.

4 Although Cribs 216-T-26, 27 and 28 are not presently a source of contamination to
5 the groundwater, there is evidence that between 1963 and 1976 the T-28 Crib was a source
6 of groundwater contamination. The scintillation probe profiles from Wells W14-01, 02, 03
7 and 04 indicate (assuming they were properly normalized) that probable anthropogenic
8 radionuclides migrated from Crib T-28, through the Middle Ringold unit, to the water table
9 during the span of time including 1967 through 1970 (Figures 2, 3, 4 and 5). The profiles

10 from these wells suggest that the migration of radionuclides may have started as early as
11 1963. By 1976, the radiation levels in the Middle Ringold had returned to near background
12 levels. The unusual mobility (compared with other T Plant areas) of the wastes from the T-
13 28 may be due to their diverse sources and probable diverse chemistry. Another possibility
14 is that the wastes may have traveled to the water table along the pathway provided by a
15 poorly grouted monitoring well. The data are inadequate to evaluate the possibility that cribs
16 T-26 and 27 were (or are) sources of contamination to the groundwater.
17
18 A map of the approximate water table was constructed from the 1976 scintillation

J9 probe profiles. This map shows that the direction of groundwater flow was to the northwest,
20 consistent with the current flow direction (Last et al., 1989). (Indications are that although

-21 contaminants from the surface impoundments generally migrated downward in a southerly
,22 direction, down the dip of the bedding, in the vadose zone, upon reaching the water table,

the resulting contaminant plume doubled back and migrated to the northwest. This is
supported by the 1976 scintillation probe profiles showing background gamma radiation
levels below the water table in Well W14-01, and elevated readings in Wells 14-02, 03 and

26 04 (Figure 4). Currently, background gamma radiation levels are found in Wells W14-01,
17 03 and 04.)
28
29
10 A.1.3.5 216-T-34 & 35 Cribs
31
32 Description of Waste: 300 Area laboratory waste from 340 Building.
33
34 Service Dates: 216-T-34: 1966-1967
35 216-T-35: 1967-1968
36
37 Waste Volume: 216-T-34: 1.73 E+07 L
38 216-T-35: 5.72 E+06 L
39
40
41
42
43
44
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1 Waste Inventory:
2 216-T-34 216-T-35
3 Total Decayed Thru 6/76 Total Decayed TIM 6/76
4 Pu (gin) 1.07 E+02 1.07 E+02 6.62 E+01 6.62 B+01
5 Beta (Ci) 2.62 E+04 1.10 E+03 9.29 E+02 7.05 E+01
6 Sr90 (Ci) 3.23 E+02 2.53 H+02 <2.0 E+01 <1.62 E+01
7 Rul06 (Ci) 1.05 E+02 1.11 E-01 1.31 E+02 2.68 1-01
8 Cs137 (Ci) 2.75 E+02 2.19 E+02 1.99 E+01 1.62 E+01
9 Co60 (Ci) 7.33 E+00 2.05 E+00 3.41 E+00 1.04 E+00

10 U (kg) 4.12 E+00 4.12 E+00 4.89 E+00 4.89 E+00
11
12
13 Evaluation of Scintillation Probe Profiles:
14
15 Wells Wll-15 and 16 monitor the 216-T-34 Crib and Wells W11-17, 18, 19, 20 and
16 21 monitor the 216-T-35 Crib. Details of the construction of these wells is provided in
17 Table 2. Cross sections were constructed with available natural gamma radiation logs from
18 these wells (Figure 8). Lithologic correlations were made using the stratigraphic column and
49 natural gamma radiation log from well W6-2, located 427 m (1,400 ft) north of this area
20 (Last et al. 1989). These sections are consistent with the mapping of Last et al. (1989).

'21
r22 The scintillation profiles from the wells in the area of the 216-T-34 and 35 Cribs
23 indicate that there are two zones of probable anthropogenic radionuclide contamination. The
24 shallower zone of contamination is located in the immediate vicinity of 216-T-35, between 6
25 and 17 m (20 and 55 ft) below the ground surface. There have been no changes in the
126 conditions within this zone, so the conclusions of Price and Fecht (1976) and Brodeur (1988)
27 remain valid and will be summarized here. The deeper zone of potential contamination by

.28 anthropogenic radionuclides is located over the entire area below a depth of 76 m (250 ft), at
29 or near the water table. The contamination in the deeper zone was detected between 1967
30 and 1970 in all the wells in this area, except W11-21. (Reviews of the most recent
31 scintillation profiles indicate there is no evidence of elevated gamma radiation in this zone.)
32
33 Monitoring Wells Wit-15 and 16 are updip from the 216-T-34 Crib (Last et al.
34 1989) and their usefulness for monitoring the migration of wastes from that crib has been
35 questioned (Price and Fecht 1976). No contamination has ever been detected above the
36 water table with natural gamma radiation measurements in these wells. Even if the waste
37 inventory for the crib is inaccurate, radioactive waste was dumped there and should be
38 detectable with an effective monitoring system.
39
40 Significant levels of gamma radiation from probable anthropogenic radionuclides have
41 been detected between 6 and 17 m (20 and 55 ft) below the surface in Wells W11-18, 20 and
42 21. Wells Wll-17 and 19 have not detected any elevated readings in this shallow zone. An
43 isopach map of the thickness of this plume was constructed using the scintillation profiles
44 from these wells (Figure 9). The plume is lenticular in section and is located in the
45 immediate vicinity of the 216-T-35 Crib. There is no evidence of significant migration of
46 the contaminants. It appears that in Wells W11-20 and 21 the levels of radiation has
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* declined to near background levels over time. However, the radiation levels measured in
Well W11-18, near the "head" of the crib, has not changed significantly over the years.

3
4 The deeper zone of potential anthropogenic radionuclide contamination extends from
5 near the water table (approximately 76 m [250 ft] below the ground surface) past the bottom
6 of the monitoring wells. Radiation levels in this zone are currently at or near background
7 levels and have been since 1976. However, scintillation profiles run between 1967 and 1970
8 detected elevated levels of activity in this zone. Assuming that the scintillation probe(s) used
9 in this period were working properly, this suggests that a plume of radioactive material

10 carried by the groundwater passed under the area of the 216-T-34 and 35 Cribs. The earliest
11 profiles available imply that the radioactive contaminants originated from a source northeast
12 of this area because the profiles from wells W11-15, 17 and 18 detected elevated gamma
13 radiation and the profile from WI1-16 detected background levels. In 1970, all of the
14 profiles from the wells in this area detected elevated gamma radiation levels in the deep
15 zone. The top of the contaminant plume was mapped using the 1970 data (Figure 10). This

j 16 map shows that the top of the plume, and presumably the water table, was dipping to the
17 southwest, conflicting with the current northerly dip of the water table (Last et al. 1989). If
18 the groundwater flow was toward the southwest prior to 1976, than a potential source of the
19 radioactive material was northeast of the 216-T-35 Crib. By 1976 the gamma radiation
20 levels had returned to background levels, suggesting that the radioactive material was both
21 very mobile and had a short half-life. The available data from this area is inadequate to

c22 determine the present location and level of activity of the contaminant plume.

25 A.1.4.6 216-T-21, 22, 23, 24, and 25 Cribs
,6

27 Description of Wastes: Unknown
-28
29 Service Dates: Unknown
30
31 Waste Volume: Unknown
32
33 Waste Inventory: Unknown
34
35 Evaluation of Scintillation Probe Profiles:
36
37 Wells W15-81, 209, 210, 211, and 212 monitor Cribs 216-T-22, 21, 23, 24 and 25
38 respectively. The scintillation probe profiles from these wells were previously evaluated in a
39 qualitative sense by Chamness (1986). Otherwise, no other evaluations of these wells has
40 been done. No information was available as to the composition, and amount of waste
41 disposed of in these cribs or their service dates at the time of this evaluation. A cross
42 section was constructed using the scintillation probe profiles from Wells W15-209, 210 and
43 211 (Figure 11). This cross section shows that there is significant contamination of the
44 vadose zone by probable anthropogenic radionuclides. There is no evidence that the

contaminants reached the water table in this area. Although these wells are relatively
shallow, it was possible to roughly correlate the lithology on this cross section with the
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1 mapping of Last et al. (1989) and with the stratigraphy of Wells W15-16 and W11-26.
2 These wells are located about 490 m (1,600 ft) southwest and 610 m (2,000 ft) northeast of
3 these cribs respectively. Profiles for wells W15-81 and 212 were not available at the time of
4 this evaluation.
5
6 Chamness (1986) qualitatively evaluated the scintillation probe profiles from wells
7 W15-209, 210, 211 and 212 and found that the radiation levels were declining slowly in
8 these wells. Since these wells were completed in late 1982, only 1984 and 1986 vintage
9 geophysical logs were available for Chamness' evaluation and for the present evaluation

10 (Table 6). Different scintillation probes were used for logging these wells in 1984 than in
11 1986. The response of these tools is different and the profiles collected have not been
12 normalized to a common datum (such as that used by Fecht et al., 1977). Comparisons
13 between 1984 and 1986 vintage logs collected in other areas indicate that the 1986 profiles
14 are consistently higher than those collected in 1976 and the 1984 profiles are slightly lower.
15 With these qualitative relationships in mind, it is not possible to determine if the levels of
16 radiation measured in these wells declined between 1984 and 1986.
'17
18 A very rough map of the thickness of the region of elevated gamma radiation in the
19 vadose zone was constructed from the information contained in the cross section and from
720 the mapping of Last et al. (1989) (Figure 12). There is insufficient information available to

-21 determine the lateral extent of radionuclide contamination. However, it appears that the

22 plume is thickening toward the south, controlled by the south dipping beds (Last et al. 1989).
23 The base of the plume is interpreted to correspond to the top of the Basal Slackwater
24 sequence in the Hanford formation. The Basal Slackwater sequence pinches out toward the
25 south and east within the area of the 216-T-21, 22, 23, 24 and 25 cribs (Last et al. 1989). It
26 appears that the base of the plume reaches the Early Palouse soil where the Basal Slackwater

,27 sequence is absent. The available data are inadequate to determine if the plume has migrated
28 through the Early Palouse soil.
29
30
31 A.1.3.7 216-T-5, 7, 32, and 36 Cribs
32
33 Description of Waste:
34
35 216-T-5 Specific Retention Trench: Second cycle supernatant waste from 221-T via the
36 241-T-112 Tank.
37 216-T-7 Crib and Tile Field: Second cycle supernatant from 221-T via the 241-T-112 Tank;
38 221-T effluent and cell drainage from Tank 5-6 in 221-T; effluent from 221-T and waste
39 from 224-T.
40 216-T-32 Crib: Waste from 224-T via the 241-T-201 Tank.
41 216-T-36 Crib: 221-T and 221-U decontamination facility wastes; steam condensate;
42 decontamination and miscellaneous waste.
43
44
45
46
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Service Dates:

216-T-5 Specific Retention Trench: 1955
216-T-7 Crib and Tile Field: 1948 to 1955
216-T-32 Crib: 1946 to 1952
216-T-36 Crib: 1967 to 1969

Waste Volume:

216-T-5 Specific Retention Trench: 2.60 E+06 L
216-T-7 Crib and Tile Field: 1.10 E+08 L
216-T-32 Crib: 2.90 E+07 L
216-T-36 Crib: 5.22 E+05 L

4
3
4
5
6
7
8
9

10
11
12
13
14
15
1-6
17
18
119
20
Wi
'22

25
26
27
'28

Pu (gm)
Beta (Ci)
Sr9O (Ci)
Rul06 (Ci)
Cs137 (Ci)
Co6O (Ci)
U (kg)

Total
1.80 E+02
2.08 E+02
1.00 E+00
3.00 E+01
7.00 E+01
5.00 E+00
4.54 E+00

Decayed Thru 6/76
1.80 E+02
8.44 E+01
5.97 E-01
1.54 E-05

4.32 E+01
3.14 E-01
4.54 E+00

216-T-7 Crib and Tile Field

Pu (gm)
Beta (Ci)
Sr90 (Ci)
Ru106 (Ci)
Cs137 (Ci)
Co6O (Ci)
U (kg)

Total
1.30 E+02
3.10 E+03
6.00 E+01
1.00 E+02
5.00
1.00
9.10

E+01
E+00
E+00

Decayed Thru 6/76
1.30 B+02
1.26 E+02
3.40 E+01
1.91 B-05

2.94 E+01
4.98 E-02
9.10 E+00
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Waste Inventory:

216-T-5 Specific Retention Trench

32
33
34
35
36
37
38
39
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41
42
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1 216-T-32 Crib
2
3
4
5
6
7
8
9

10

Pu (gm)
Beta (Ci)
Sr90 (Ci)
Ru106 (Ci)
Cs137 (Ci)
Co6O (Ci)
U (kg)

Total
3.20 E+03
1.50 E+03
3.00
5.00
2.50
1.00
2.27

E+01
E+01
E+01
B+00
E+01

Decayed Thru 6/76
3.20 E+03
5.73 E+01
1.55 E+01
8.27 E-07
1.35 E+01
2.89 E-02
2.27 E+01

Pu (gm)
Beta (Ci)
Sr9O (Ci)
Rul06 (Ci)
Cs137
Co6O (Ci)
U (kg)

Total
2.48 E+00
7.11 E+02
7.71 E+00
4.61 E+01
6.42 E+00
5.14 E-01
1.18 E+00

Decayed Thru 6/76
2.48 E+00
2.81 E+01
6.18 E+00
9.76 E-02
5.26 E+00
<1.70 E-01
1.18 E+00

Evaluation of Scintillation Probe Profiles:

There are a total of 31 monitoring wells in the area of the 216-T-5 Specific Retention
Trench, 216-T-7 Crib and Tile Field, 216-T-32 and 36 Cribs (Table 6). The T-5 Specific
Retention Trench is monitored by well W10-1. The T-7 Crib is monitored by wells W1O-3,
59, 60, 61, 62, 66, 67, 68 and 74. Scintillation probe profiles were not used for wells W1O-
60, 62, 66 and 74. Since these wells are in close proximity to the other wells in the T-7 crib
area and they are of similar depths, it is not expected that the scintillation profiles would add
to this evaluation. The T-7 Tile Field is monitored by Wells WlO-2, 69, 70, 71, 77, 78, 80
and 81. Profiles for Wells W1O-78 and 79 were not available at the time of this writing.
Wells W10-77 and 81 are too shallow 7.3 and 5.8 m ([24 and 19 ft] respectively) to yield
information useful to this evaluation. More current logs for many of the wells monitoring
the T-7 Crib and Tile Fields (W10-59, 60, 61, 62, 63, 66, 67, 68, 69, 70, 71, 72, 74, 77,
78, 79, 80 and 81) are not available due to hazardous conditions over the aging wooden
structure of the T-7 Crib (Chamness 1986). The T-32 Crib is monitored by Wells W10-56,
57, 58, 64, 65, 73, 75 and 76.

Cross sections were constructed from the scintillation probe profiles from the
monitoring wells used in this evaluation (Figures 13 and 14). These cross sections were
correlated with the lithologies found in W10-1 and Wl1-26 (located about 365 m [1200 ft]
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east-southeast of this area) and with the mapping of last et al. (1989). An isopach map of
the zone of elevated gamma radiation in the subsurface (Figure 15).

3
4 The isopach map constructed from the information contained in the correlated cross
5 sections roughly delineates the extent of contamination by probable anthropogenic
6 radionuclides (Figure 15). This map shows that there is a thin 3 m ([10 ft] or less thick)
7 region of elevated gamma radiation beneath the T-32 Crib. The top of this region is 9 to
8 12 m (30 to 40) ft below the surface. This plume merges with a thick region of
9 contamination beneath the T-7 Crib (more than 30 m [100 ft] thick) and tile field (30 m [100

10 ft] thick). The top of the plume in the area of the T-7 Crib is 2.4 to 3 m (8 to 10 ft) below
11 the surface beneath the crib and 11 to 12 m (35 to 40 ft) below the surface beyond the crib
12 boundaries. The top of the plume beneath the T-7 Tile Field ranges from 12 to 14 m (40 to
13 45 ft) below the surface. It is possible that the base of this plume reaches (or reached) the
14 water table (Fecht et al. 1977), but the wells monitoring the T-7 Crib and Tile Field are too
15 shallow to fully penetrate the region of contamination. There is evidence of vertical
16  migration of the plume in the T-7 Crib area (Fecht et al. 1977). Between 1963 and 1987,
17 there has been a 2 m (7 ft) increase in the depth of the top of the contamination measured on

'18 the profiles from Well W10-3. The vertical migration of contaminants in the vicinity of this
49 well appears to be confined to the Basal Slackwater Sequence. Changes in the character of
1.0 the profiles from Wells W10-61 and 80 provide further evidence of vertical migration of

-21 contaminants within the Basal Slackwater. There is no evidence of vertical migration of
(-22 contaminants within deeper lithological units. Scintillation probe profiles from the wellsa monitoring the T-5 and 36 Cribs currently register background levels of gamma radiation.

However, the 1963 and 1976 profiles from the W10-4, which monitors Crib T-36, show low
25 to moderate levels of contamination in the Early Palouse soil and the Plio-Pleistocene unit.
26 The source of these elevated readings was probably effluent from the T-7 Crib and Tile Field
'17 (Fecht et al. 1977).
28
29 The region of elevated gamma radiation beneath the T-32 Crib is manifested by a
J0 sharp peak on the scintillation probe profiles from the monitoring wells (Figure 13). This

!31 peak corresponds to a poorly sorted zone at the base of the Coarse Grained Sequence of the
32 Hanford formation (Last et al., 1989) and represents low to near background gamma
33 radiation levels.
34
35
36 A.1.4 SUMMARY OF GAMMA LOG EVALUATIONS IN THE T PLANT AREA
37

38 1.0 Introduction

39
40 Scintillation probe profiles collected in monitoring wells in the vicinity of 23 waste
41 disposal units were analyzed. These waste disposal units were divided into 10 areas located
42 in the eastern half of the T Plant area.

4
45
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1 Summary of Findings in Each Area
2
3
4 Area of 216-T-5, 7, 32, and 36 Waste Disposal Units
5
6 A thick region of high levels of gamma radiation were detected beneath the 216-T-7
7 Crib and Tile Field. This region is found within the Coarse Grained sequence of the
8 Hanford formation, down to the top of the Middle Ringold unit or deeper. There is no
9 evidence that radionuclides reached the groundwater in this area; however, most of the

10 monitoring wells do not penetrate the zone of elevated gamma radiation. There is evidence
11 of downward migration of radionuclides within the Basal Slackwater sequence of the Hanford
12 formation but not in deeper units. There is evidence that radionuclides may have migrated
13 laterally, within the Early Palouse soil and the Plo-Pleistiocene unit, as far south as the
14 216-T-36 Crib. Current conditions around the crib and tile field are uncertain since no
15 scintillation probe profiles were collected after 1963 due to hazardous conditions over the
16 aging wooden structure.

17
18 A thin interval of low gamma radiation levels was found beneath the 216-T-32 Crib.
19 These elevated levels are found at the base of the Coarse Grained Sequence of the Hanford
20 formation. There is no evidence of vertical or lateral radionuclide migration. This region of
21 probable anthropogenic radionuclide contamination merges with that found beneath the
22 216-T-7 Crib and tile field to the south.
23
24 No elevated gamma radiation levels were detected in the subsurface near the 216-T-5

25 Specific Retention Trench. Mapping of the top of the Basal Slackwater sequence in this area
26 suggests that the monitoring well for this crib may not be located optimally.

-27
28 No evidence of elevated gamma radiation in the subsurface from radionuclides placed
29 in the 216-T-36 Crib was found. The low to moderate gamma radiation levels detected
30 within the Early Palouse soil and the Plio-Pleistocene unit during the early 1960's is
31 attributed to lateral migration of contaminants from the 216-T-7 Crib and Tile Field.
32
33
34 Area of 216-T-6 Cribs 1 and 2
35
36 High levels of gamma radiation were found beneath Crib 1. It appears this plume is
37 elongate to the south and extends to the east, under Crib 2. The elevated region of gamma
38 radiation is confined to the Coarse Grained sequence of the Hanford formation. Data are
39 inadequate to define the lateral extent of the radionuclides. There is no evidence of vertical
40 migration of radionuclide. There is no evidence that radionuclides reached the groundwater
41 in this area.
42
43
44
45
46

A-18



DOE/RL-91-61
Draft B

'6 Area of 216-T-3 Reverse Well

3 Although the T-3 Reverse Well is in close proximity to the T-6 Cribs, it is updip and
4 the nature of waste disposal activities was different. High levels of gamma radiation is found
5 in the Coarse Grained sequence of the Hanford formation and in the Early Palouse soil.
6 Based upon the nature of waste disposal activities in this area, it appears that the gamma
7 emitting contaminants migrated outwards from the T-3 Reverse Well bore into these units.
8 Since the purpose of this well was to pump wastes into the groundwater, it is certain that
9 wastes reached the ground water. Data are inadequate to determine the lateral extent of

10 contamination.
11
12
13 Area of 216-T-14, 15, 16 and 17 Cribs
14
15 The scintillation probe profiles from the well monitoring the 216-T-17 Cribs indicate

46 that currently high levels of gamma radiation are found within the Coarse Grained sequence
17 of the Hanford formation. There is no evidence that radionuclides have penetrated to the
18 groundwater. Data are inadequate to delineate the extent of contamination.

'49
20 The scintillation probe profiles from the well monitoring the 216-T-14 Crib indicate

-21 that in the past moderate to low levels of gamma radiation was present in the Coarse Grained
422 sequence of the Hanford formation. Currently levels are at or near background. Based upon

regional mapping by Last et al. (1989), this well may not be in an optimal position to
monitor the crib.

,25
26 The scintillation probe profiles from the wells monitoring the 216-T-15 and 16 Cribs
27 have never showed any evidence of gamma emitting radionuclides in the subsurface.

-28 However, based upon the regional mapping by Last et al. these wells may not be located in
29 optimal positions for monitoring waste migration from these cribs.
30

-31
32 Area of 216-T-34 and 35 Cribs
33
34 Moderate to high levels of gamma radiation are currently found at the north end of
35 the T-35 Crib. These levels fall off rapidly to the south, along the crib, reaching background
36 levels in the central portion of the crib. The region of elevated gamma radiation once
37 extended from the Coarse Grained sequence of the Hanford formation into the Plio-
38 Pleistocene unit. Currently levels above background are only found in the Coarse Grained
39 sequence. There is no evidence that radionuclides from this crib reached the groundwater.
40 Scintillation probe profiles from wells monitoring the T-34 crib have never showed any
41 evidence of elevated gamma radiation from that crib. However, regional mapping by Last et
42 al. (1989) suggests these wells may not be located optimally.
43
44 In the late 1960's and early 1970's, low to moderate levels of gamma radiation werea detected beneath the water table. The temporal and spacial pattern of the contamination
W suggests that the source was east to northeast of this area.
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1 Area of 216-T-21, 22, 23, 24 and 25 Cribs
2
3 Although scintillation probe profiles from the wells monitoring Cribs T-22 and 25
4 were not available, those from Cribs T-21, 23 and 24 indicate that high levels of gamma
5 radiation are found in the Coarse Grained sequence of the Hanford formation. The Basal
6 Slackwater sequence pinches out to the south in this area (Last et al. 1989) and the Coarse
7 Grained sequence thickens. Since the well monitoring the T-21 crib does not fully penetrate
8 the region of contamination, it cannot be determined if the radionuclides from these cribs
9 have penetrated the Early Palouse soil. The data are inadequate to define the vertical and

10 lateral extent of the plume. However, there is no evidence that radionuclides from these
11 cribs reached the groundwater.
12
13
14 Area of 216-T-26, 27 and 28 Cribs
15
16 High levels of gamma radiation extending from within the Coarse Grained Sequence
i 7  of the Hanford formation to the top of the Middle Ringold unit are detected beneath all three

r18 of these cribs. Many of the wells in this area do not fully penetrate the plume, but
19 scintillation probe profiles from those that do suggest that this area was a source of
20 groundwater contamination during the late 1960's.
21
22 There is evidence from the scintillation probe profiles collected from the monitoring
23 wells in this area that the lateral migration of radionuclides is lithologically controlled. The
24 profiles from wells in close proximity or within the crib boundaries have a "blocky"
2.5 character, while those further from the cribs have a more "spiky" character. These "spikes"
26 correspond to the Early Palouse soil and Coarse Grained sequence lithologic intervals in this
'27 area. This implies that radionuclides traveled further in these intervals than in others.
28 Currently, there is no evidence of vertical migration of radionuclides.
29
30
,31 Area of 216-T-18 Specific Retention Crib
'32
33 No additional data was available to add to that used by Fecht et al (1977). Moderate
34 to high levels of gamma radiation were detected in the Coarse Grained sequence of the
35 Hanford formation and moderate to low levels in the Early Palouse soil. There was a large
36 decrease in the amplitude of the gamma radiation levels between 1954 and 1976. Current
37 conditions in this area are unknown.
38
39
40 Area of 216-T-219 Crib and Tile Field
41
42 No additional data was available to add to that used by Fecht et al (1977). The four

43 wells monitoring the tile field are of insufficient depth. That monitoring the crib was last
44 logged in 1970 and may not be located optimally per the regional mapping of Last et al
45 (1989). High levels of gamma radiation were detected in the Coarse Grained sequence of the
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* Hanford formation. Radiation levels declined with depth to the water table. This suggests
that this crib was a source of groundwater contamination in the past.

3
4
5 Area of 216-T-33 Crib
6
7 No evidence of elevated gamma radiation levels has ever been found in this well.
8 Possible regions of elevated gamma radiation referred to by Brodeur (1988) correspond to the
9 Early Palouse soil and Upper Ringold unit intervals. Since the monitoring well for this crib

10 is located to the north, it is probably updip and therefore in a non-optimum position for
11 detecting contaminants from the crib based on the regional mapping by Last et al (1989).
12
13
14
15
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Figure A-13. 216-T-5, 7, 32, and 36 Cribs -
Scintillation Probe Profile Cross Sections

A-A', B-B', C-C', and D-D'.
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Figure A-14. 216-T-5, 7, 32, and 36 Cribs -
Scintillation Probe Profile Cross

Sections E-E' and F-F'.
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Figure A-15. 216-T-5, 7, 32 and 36 Cribs -
Elevated Gamma Radiation Isopach Map
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Draft B

Table A-1. Details of Monitoring Wells
for 216-T-6 Cribs.

[Well Name O.U. Completed T.D. T.O.G. Diameter Gamma Logs

WI1-1 200-TP-4 3150 270 707.24 8 2/20/58
6/8/59-

4126/63
2127/8
5/6178

7/21/87
W1 1-54> 200-TP.- r, w m v 7.. 4. .. 2./M,

W11-5 200-TP-3 a/47 150 700.89 8 923/53
2/20/56
4/26/83

£/8/76
WI 5 lf200-TP-3 ... 47 7 2/

W1 1-57 200-TP-3 3151 87 706.97 8 2/26/58
4/26163
5/6176
7/22/87

.-1 -T- 7/47KI 7* 5 .7 2 - 2. ...

"'4126163
.~* ~ ,~.4v*~/ 56/78t

WI1-59 200-TP-4 7/47 85 707.11 a 2/26/58
4/2a/63
5/6/78

7/22187
W1-C0 -20-TP-3 .7/47 - 15 7/

WI1-61 200-TP-3 7/47 80 708.20 6 2/26/8 *

4/26/83
__ 5/6/76

W11--v2 200-TP- P'7 9 C 3 3 22E

WlI-43 200-TP-3 9/47 153 706.66 8 2/2/58 *

4/26/63

5/6/78
7/22/87 *

W1-:64 2--P4. M/7 75 77",82265

.>. .. ' -....4/26/63 .j

W1I-OS 200-TP-3 10/47 153 706.42 8 2/26/58
4/26/63
5/8/76

-7122/67*

wtI-6 IotP-3 221 7 70C 2/St8

~A4~~4N 7f2/37 -

W11-87 200-TP-4 8/81 74 710.00 a 2/26/58 *
4/26/63
5/6176
7/22/87 *

Log Not Used in Interpretation

AT-1
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Table A-2. Details of Monitoring Wells
for 216-T-34 and 216-T-35 Cribs.

at

AT-2

Wll Name O.U. Completed T.D. Perf. T.O.C. Diameter Gamma Logs

Wll-15 200-TP-4 12/85 282 240-263 707 6 2/27/6
2/19/70
5/6/76

W11-17 200-T-A 167 2 223-25 705 6 2127/67
2127/58
7/21187
2/i7O
5/778
7/21/87

L2/'7

7/21/57*
W11- 20' 20.-TP-4 EC2 25G - '7C . ian1o

Wii-2i 200-iT-4 3/89 264 235-207 706 6 2/18/70"
8/7/76

7/21187
*Log Not Used In interpretation
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Draft B

Table A-3. Details of Monitoring Wells
for 216-T-14, 15, 16, and 17 Cribs.

AT-3

Wll Name O.U. Completed T.D. T.O.C. Diameter Gamma Logs__

W11-4M 200-TP-8 10163 104 88 a 5/2/8 *

4129163
517/76

8124186
7/21/87

8124186
WL1-oN 2dTP- 10/22 -n- 3err- - 8/24/86

* Log Not Used In Interpretation



DOE/RL-91-61:
Draft B

Table A-4. Details of Monitoring Wells
for 216-T-26, 27, and 28 Cribs.

[Well Name O.U. Completed T.D. Pert. T.O.C. Diameter Gamma Logs

W1I-70 200-TP-2 5/55 143 - 670 , 7/15159
3/29/60
4129V83
912165
5/717 8
413184
71=388 *

8/14/87

W14-1 200-TP-2 1/54 214 195-230 865.83 8 4/15/58
8/9/59

8129/60
4/29/63
2/23/8

5/7/76
9/23/86
7/21/87

W14-3 200-TP-2 12161 234 234-208 662 8 4/29/03
517176
9/19/86
8/19/87

W14-4 20-D- 13 - 62 : .7 2.... . ... . ... ... & ..... 7.P..V.

W14~53 20-P2 5/41424-8 7 7/15o154*

8/29160
4129163
9121
419f7O
51776
413/84
7/2/88

8114187
W3-6 2D-TP--2 2/183 -- -- &--1-4/3

- Lo N U I/14/n7Itertai
"Log Not Used In Interpretation

AT-4

t'f

0'
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Draft B

Table A-5. Details of Monitoring Wells
for 216-T-21, 22, 23, 24, and 25 Cribs.

el Name O.U. Completed T.D. Part. TO.C. Gamma

W15-81 200-TP-1 10/53 115 - 670 8 5/2/63
___ 1212f78

W'5209 20OO-TPZ 1t.., -A ---

W15-210 200-TP-1 10/82 3/14/84

WIS-212 200-TP-1 10/82 U
- Log Not Used in Interpretation

AT-5



DOE/RL-91-61

Dmft B

Table A-6. Details of Monitoring Wells
for 216-T-5, 7, 32, and 36 Cribs. (Sheet 1 of 2)

[Wall Name O.U. Completed T.D. Perf. T.O.C. Diameter Gamma Logs

W10-1 200-TP-1 9/47 305 190-270 874.06 8 69159
511/83
4/12/88
41970 *

2/23176
8/13/87

W1-2g 20-p . 1 ff 213!i 2 r1 22 & 74T3 4 57/7Iy yt I., Mv. v$
W10-3 200-TP-8 11/51 228 194-230 672.66 8 6/9/59

/1163
419/70

2123f76
7/3/86

WI10-4 4200-TP-2 2 235 1$0-245 709 /5
S~ N 4< - . 723/50>

'A

WIG-52 200-TP-8 10/44 149 50-150 672.11 6 4/30/63
WiG-5s V20-Tp M8.47 >45 2 5/1<53

.N I.. .cs~'~A

WIG-67 200-TP-- 6/47 145 - 673.99 8 5/1/63
5/767

W -5 200-T- 147 140 - 4672 41 /113

W10-59 200-TP-8 7147 150 33-38 672.24 8 5/1/63
128/76

1- 0. 200-TP-. 7/47 150 31-36 671.740R 8 6

W10-0i 200-TP-8 7/47 150 32-37 572.29 8 5/1/83
9/15/7a

wio-o2 200-TP-4'0 E7/47. 1Q -- .N7t37& 48 5/1/S 3

- 122//78 -"

W10-M 200-TP-6 7/47 150 - 671.92 8 4/30/63
12/6/78

W..-.4 2...-TP..7.47 .-.-..4./

WI-65 200-TP-a 8147 75 - 873.07 8 5/1/63
57/78

W 10-6 ' 2 T 4 -... ... ..-. .71.. .. 4 ...... ..

WIG-67 20G-TP-4 8/47 150 - 672.04 8 5/1/63
12/6178

~A3%sA&~ '~ 12/p/76

WIG-69 200-TP-6 8/47 138 - 673.44 8 5/1/83
5/7/76
3/13/87

W10-71 200-TP-1 8/47 138 60-80 673.98 8 5/2/63
57/70
8/13/87

'Log Not Used In Intorpretation

AT-6a
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Table A-6.
for 216-T-5, 7,

Details of Monitoring Wells
32, and 36 Cribs. (Sheet 2 of 2)

AT-6b

Well Name O.U. Completed T.D. Perf. T.O.C. Diameter Gamma Logs
WIO-72 200-TP-1 8/47 133 - 673.41 8 6/2/63

5/7/76
*114/87

WIG-74 200-TP-6 10147 49 - 672.01 8 4/30/63
1216178

WI 0-75 20'.TP lo/7 4'5 .. 7.71 8 183

W1 0-76 200-TP-1 10/47 71 - 673.77 8 512/3
8113/87

W1O--7 '200-TP-- 1 2 14 8  y 2 4  - 672 8 5/1/?iw 83

4'4' 8/13/87

.w 

0.

W10-78 2C0-TP-1 12148 20 - 672 8 5/2163
5/7/76

8/14/37

WIO-70 200-TP- 121 104 7--- 872 8 6/1/835/7/76

W1O-41. 20 .-TP- 11 51  t. 1 g "t-- 67 -N 8 5&~A/283Yt
Log Nts5e/7, t

"Log Not Used In Interpretation


